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^art  YIII. 
PLASTIC   SURGERY. 

CHAPTER   I. 

General  Principles. 

Plastic  surgery  concerns  itself  with  the  remedy  ot  certain 
congenital  defects  and  malformations,  such  as  hare-lip,  tjleft 
palate,  and  extroversion  of  the  bladder,  and  with  certain 
aajuired  defects  and  deformities,  such  as  may  follow  the  loss 
of  parts  by  injury  or  ulceration,  or  the  contraction  incident  to 
the  formation  of  cicatrices. 

The  tenu  "  plastic  surgery "  appears  to  have  been  first 
used  by  Zeis  about  1836,  and  although  the  luajority  of  the 
operations  included  in  that  term  are  of  modern  origin,  some 
few  of  them  can  claim  great  antiquity. 

There  is  evidence  to  show  that  in  the  fifteenth  century 
operations  for  the  restoration  of  the  nose  were  extensively 
performed.  Gasparo  Tagliacozzi's  great  work,  "De  Curt- 
orum  Chirurgia  per  Institionem,"  was  published  in  1597,  and 
with  the  name  of  this  surgeon  the  Italian  method  of  rhino- 
plasty has  always  been  associated.  Tagliacozzi's  operations 
obtained,  however,  Uttle  hold  in  the  surgical  world,  and 
apjxjar  to  have  been  soon  forgotten.  The  Indian  method  for 
the  restoration  of  the  nose  is  of  great  antiquity,  and  owed  its 
origin  to  the  frequent  mutilation  of  the  face  as  a  punishment 
The  practice  received  Uttle  notice  from  Europeans  until  after 
b 


the  publication  of  an  article  in  the  Madras  Gazette  in  17!(4 
The  first  rhinoplastic  operation  performed  in  England  was 
carried  out  in  IMO:?,  when  the  Indian  methcid  was  ouiployed. 
Within  raodorn  times  the  progress  of  plastic  surgery  has  been 
very  rapid,  and  since  the  introduction  of  antiseptic  methods 
in  surgery,  the  results  obtainod  have  been  infinitely  im- 
proved, 

Chelius,  who  gives  an  admirable  account  of  the  historj'  of 
this  branch  of  operative  work  in  the  second  volume  of  his 
"Surgery"  ^Souths  e<lition),  speaks  of  Graefe  as  "  the  actual 
creator  of  plastic  surgery  in  Germany." 

With  the  name  of  (Jraefo  must  be  associated  the  names  of 
Difrt'eiibach,  Liiandiu,  lloux,  Langenbeck,  Listen,  and  ujany 
others. 

General  Principles. 

1.  The  comiiion  feature  which  underlies  plastic  sunj^ery,  as 
the  term  is  usually  understood,  involves  the  ready  and  secure 
union  of  refre.she4l  or  divided  surfaces.  The  o|ienii,ions  for  the 
most  part  eouceru  the  skin,  and  are  dependent  uiion  the 
vascjilaritj-  and  elasticity  of  the  skin,  its  mobility,  tlie  readi- 
ness with  which  wounds  made  in  it  unite,  and  the 
com])arative  ea.se  with  which  it  may  be  displm^ed,  and  with 
which  it  moulds  and  adapts  itself  to  a  now  situation. 

2.  In  the  actual  plaiming  of  incisions  and  the  mapping 
out  of  Haps,  little  can  be  done  by  following  blindly  any 
especial  method.  Each  case  must  be  considered  upon  its 
merits,  and  each  operation  arranged  a.s  the  needs  of  the 
particular  ease  suggest.  No  branch  of  operative  surger)' 
demands  more  ingenuity,  more  patience,  more  forethought,  or 
more  attention  to  detail.  In  connection  with  certain  opera- 
tions it  may  almost  be  said  tlial  no  two  cases  are  alike. 

3.  As  sound  and  rapid  healing  is  essential  in  these 
operations,  it  is  of  jirimary  importance  that  the  patient  be  in 
the  best  possible  health,  and  that  the  tissues  in  the  operation 
area  be  free  from  disease.  Scar  tis.sue  can  never  be  rehe<l 
upon,  and  it  is  needless  to  speak  of  the  recklessness  of  plastic 
oiKjrations  in  the  vicinity  of  active  syphihtic  disease,  or 
lupus,  or  in  aged  or  broken-down  subjects.  In  many  cases 
the  operation  cannot  be  repeated :  there  is  little  before  the 
surgtMjn   but  success    or  a  condition  more  lamentable  than 
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mere  failure.  A  plastic  operation  may  leave  the  diit'ormity  in 
a  worse  con<lition  than  it  was  before  the  case  was  approached, 
and  before  the  prospects  of  success  are  compromised  the 
surgeon  should  be  convinced  that  no  possible  element  of 
failure  has  hfon  overlooked. 

4.  In  platming  the  flaps  it  is  necessary  that  they  be  de- 
rive*] from  sound  tissues,  that  they  be  thick  and  include  the 
subcutaneous  tissue,  that  their  vjuscularity  be  assured,  and 
that  they  be  so  cut  as  to  inflict  the  least  possible  damage  upon 
the  arteries  which  supply  them. 

The  flap  must  be  large  enough,  and  as  a  rule  should  be 
one-SLXlh  larger  than  the  space  it  has  to  fill ;  it  must  be  gently 
handled,  carefully  adjusted,  and  most  tenderly  and  precisely 
sutured  The  jjcdicle  of  the  flap  must  not  be  so  twisted  or 
*^xtende<l  as  to  occlude 
the  nutrient  vessel  It 
is  of  the  titmost  import-  ' 
ance  that  there  be  no  / 
imdue  tension  upon  the  - 
parts,  and  that  the  edges 
of  the  woimd  are  not 
merely  dragged  together. 

5.  The  margins  of 
any  surfaces  of  skin 
which  are  to  be  brought  together  must  be  evenly  and  liberally 
frwhened.  Throughout  the  whole  progress  of  the  case  the 
atrictpst  antiseptic  precautions  must  be  carried  out,  and  the 
minutest  care  paid  to  the  after-treatment. 

In  most  cases  union  by  first  intention  is  aimed  at,  but,  as 
mentionc<l    in   a  later  section,   this  object  may  not  be 
itial  in  all  instances. 

Methods. — The  following  are,  very  briefly,  the  chief 
lods  made  use  of  in  plastic  surgerj'.  They  must  not  be 
iidered  to  represent  either  a  complete  system  of  operations 
or  a  series  of  rigid  fonuuhe,  but  to  rather  form  the  ground- 
work '>f  such  varied  procedures  as  the  different  classes  of  case 
\  to  be  dealt  with  demand. 

1.  The  direct  union  of  freshened  edges  which  arb 
aroHT  together,  all  tension  upon  the  parts  having 

RELIEVED. 

b  s 


Fig.  221. 
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This  is  applicable  to  small  sinuses  and  fistuls,  to  nanow 
linear  and  spindle-shaped  gaps  or  fissures,  and  to  such  defects 
as  the  simpler  forms  of  hare-Up. 

The  matgins  of  the  fissure  or  opening  are  freshened  by 
removing  the  integument  which  covers  them.  The  strip  of 
skin  to  be  removed  is  grasped  and  steadied  with  fine-toothed 
forceps,  while  the  strip  is  severed  with  a  narrow  scalpel  or 
sharp-pointe<l  tenotome.  The  portion  removed  should  include 
not  only  the  skin  but  also  the  subcutaneous  tissues,  and  must 
be  so  free  that  the  raw  edges  which  are  to  be  united  are  made 
out  of  sound  and  vascular  structures. 

The  edges  of  the  fresh  wound  are  carefully  cleaned,  bleed- 
ing is  checked  by  the  pressure  of  a  sponge,  and  the  margins 
are  approximated  by  fine  silkworm  gut  or  silk  sutures. 

It  is  often  well  to  leave  the  wound  open  for  a  while,  to 
allow  time  for  any  bleeding  to  cease  before  the  sutures  are 
finally  adjusted. 

In  the  case  of  larger  gaps,  or  of  fissures  in  dense  tissues, 
tension  may  be  relieved  by  undermining  the  margins  of  the 
wound  for  a  certain  distance  with  the  scalpel  (subcutaneous 
detachment).  If  this  be  not  sufficient,  two  parallel  incisions 
may  be  made  upon  either  side  of  the  cleft,  as  shown  in 
Fig.  221. 

2.  THE  METHOD  BY  GLIDING  OR  LATERAL  DISPLACEMENT. 

Here  the  skin  and  subcutaneous  tissues  in  the  immediate 
vicinity  of  the  defect  or  gap  to  be  covered  or  closed  are  dis- 
sected up,  and  the  tongue  or  strip  of  skin  is  so  drawn  upon 
and  disj)la(;ed  as  to  occupy  the  freshened  surface  of  the  part 
to  bo  covered. 

In  this  case  it  must  also  be  remembered  that  all  edges  and 
surfaces  which  are  to  be  brought  into  contact  must  be 
lib<.'rally  freshened.  The  strips  of  skin  made  use  of  to  close 
the  gap  must  be  thick,  and  must  include  the  subcutaneous 
tissues.  The  disposition  of  the  strip  must  bo  influenced  by 
convenience,  by  anatomical  circumstances,  and  the  arrange- 
ment of  the  blood-vessels.  Bleeding  should  be  checked  before 
the  sutures  are  drawn  tight,  and  imdue  tension  must  not  be 
allowed  to  fall  upon  the  stitches. 

A.  To  close  a  Triangular  Oap. — 1.  If  the  gap  be  small, 
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fonn  an  equilateral  triangle,  the  area  may  be  closed  by 
uniting  the  sides  or  angles  of  the  triangle. 

2.  If  the  defect  be  of  larger  size,  one  of  the  following 
methods  may  be  made  use  of: — One  side  of  the  base  of  the 
triangle  may  be  extended  by  an  incision  which  eont'nues  the 


Pig.  ^m.—(LSUtr.) 

line  of  the  base.  The  tongue  of  skin  so  marked  out  is  freed 
bj*  sub<^utaneous  detachment,  and  the  point  of  the  freed  flap 
is  fixed  to  the  angle  on  the  undisturbed  side  of  the  base  of 
the  triangle.     (See  Fig.  222.) 

3.  The  tissues  upon  both  sides  of  the  triangle  may  be 
freed  in  Uke  manner  (Fig.  222),  so  as  to  bring  the  two  flaps 
together,  ic,  uniting  the  point  a  to  the  point  b. 

If  necessary,  the  mobilisation  of  the  tongues  of  integu- 
ment may  be  aided  by  lateral  parallel  incisions  made  beyond 
the     points    d 


and  & 

4  In  order 
to  conform 
with  the  na- 
tural line  or 
disposition  of 
the  tissues  or 
fi-ttture^,   or  to 

avoid  nutrient  vessels,  a  curved  lateral  incision  (b  d,  Fig.  223) 
may  be  made,  and  the  skin  at  b  attached  to  the  integument 
at  a.     This  is  known  as  Jaesche's  operation. 


\ 
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5.  Dieffenbach's  method  for  closing  a  triangular  gap  is  as 
follows : — A  large  quadrilateral  lateral  flap,  a  b  r  d,\s  used 
ulose  the  detect  by  displacing  it  towards  the  side  of  the 


Fig.    224.— DlEFFEXBACn's   OfEaATtOW. 


Fig.  225. 


triangle,    a    r,   leaving   the  raw  surface,  b  d  e,  to  close  by 
granulation  (Fig.  224). 

6.  The  methods  of  Dieffenbach  and  Jaesche  may  be  com- 
bined, as  is  shown  in  Fig.  225. 

7.  In  Burow's  operation  for  the  closure  of  large  triangular 
gaps,  the  lateral  incisions,  d  a,b  e  (Fig.  22(3),  are  tirst  made,  the 
laps,  d  a  c,  e  b  c  are  detached,  and  are  brought  together,  bo 


Fig.  226.— Bnsov'B  oPEiuTioir. 


that  the  margin  a  e  is  united  to  the  margin  h  e.  in  adjust- 
ing those  flaps  it  will  be  found  that  their  angles  are  re^ 
dundant.  The  exuberant  tissues  are  removed,  leaving  two 
new  raw  surfaces  of  triimgular  shape, /rf  o,  g  b  e,  which,  after 
suture  of  the  main  incision,  are  themselves  closed. 

B.  To  close  a  Quadrilateral  Gap. — 1.  Two  parallel  in- 
cisions in  continuation  with  the  longer  margins  of  the  woimd 
are  made  on  either  side  of  the  area  to  be  covered  in :  e  a,  f  c. 
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b  (f,d  h  (Fig.  227).  The  two  flaps,  e  af  c,h  <j  d  h,  are  detached, 
and  are  united  along  the  margins,  a  c,b  d.  In  many  cases 
the  fonnation  of  one  latvral  flap  is  sufficient,  or  the  mobili- 


i       i    ^    l-^ 
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Fig.  m.-{LShktr.) 

sation  of  the  two  .strips  of  intetjument  iriay  be  aided  by  parallel 
laural  incisions,  made  beyond  the  attached  bases  of  the  two 


2.  LeUnneur'8  Operation. — The  flap  b  e  J  ;/  (Fig.  228)  is 
d 


ng.  'iM. 


1 


Fig.  22!l. 


fireed  from  below,  and  is  displaced  upwards  until  the  margin 
«/caa  U'  sutured  to  llie  margin  n  d. 

3.  Brufui'  Opfration. — Two  lateral  flaps,  a  e  f  g,  b  h  i  k 
{Fig.  229),  are  marked  out  and  detached,  and  are  so  brought 


ker  that  the  borders   «  /  and  li   i  are  united   in   the 
median  line^ 
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c.  To  close  Large  Elliptical  Defects. — 1.  Sbnple  curved 
flaps,  such  as  acde.bcdf  (Fig.  230),  may  be  cut  and  freed 
by  subcutaneous  detachment,  and  may  then  be  displaced  up- 
wards, so  as  to  close  the  raw  area. 

2,  Two  flaps,  a  c  d  and  b  ef,  may  be  fashioned  as  shown 
in  Fig.  231,  and  after  detachment  may  be  so  adjusted  that  the 
point  c  of  the  flap  a  c  d  is  raised,  and  attached  to  the  angle 
b,  while  the  gap  left  by  its  displacement  is  closed  by  the 
second  flap,  b  e  f.     This  is  known  as  Weber's  operation. 

3.    THE   METHOD    BT    FLAP    FORM.VTIOX. 

Some  of  the  methods  just  described  may  be  properly  con- 
sidered as  involving  treatment  by  flap  formation,  and  to  be 
allied  to  what  is  known  as  the  Indian  operation  ;  it  is  con- 
venient, however,  that  the  two  sets  of  operations  should  be 
kept  distincL 

The  two  chief  methods  of  flap  formation  in  plastic  siu^ery 
are  the  Italian  und  the  Indian. 

1.  The  Italian  or  Tagliacotian  Method  involves  the 
derivation  of  the  flap  from  a  distant  part.  In  the  restoration 
of  the  nose,  for  example,  the  flap  may  be  obtained  from  the 
arm.  The  flap  so  employed  is  partially  rlissected  up,  and  is 
left  attached  to  the  limb  by  its  pedicle.  It  is  in  due  course 
adjusted  to  its  new  situation,  and  after  it  has  acquired  a 
vascular  coimection  with  the  tissues  around  the  area  it  has  to 
occupy,  its  connection  witli  the  arm  is  tinally  severed. 

2.  The  Indian  Method  is  understootl  to  uivolve  the  deriva- 
tion of  the  flap  from  the  neighbouring  integuments.  Thus, 
in  repairing  defects  of  the  nose  the  flap  may  be  obtained  from 
the  forehead  or  cheek.  A  pedicle  is  formed,  and  the  flap  is 
drawn  into  its  new  ])osition  by  torsion  or  gliding. 

These  ojwrations  are  considered  in  detail  in  the  chapter  on 
Rhinoplasty. 

3.  Other  Methods  of  disposing  of  the  flaps  may  be 
mentioneil.  In  the  revertted  fiap  the  cuticular  surface  is 
directed  inwards  and  its  raw  surface  outwarda 

In  employing  superimposed,  or  dovbUjlaps,  the  outer,  raw 
or  exposed  surface  of  a  reversed  flaji  is  covered  by  a  second 
flap,  the  epidermic  surface  of  which  is  turned  outwards. 

In  Roux'a  method  by  successive  migration  the  flap  is 
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iSnsftiTfd  from  a  distant  part  ty  stagoa  Thus  a  defect  in 
the  lip  may  be  restored  by  a  flap  from  the  neck.  This  flap  is 
first  twistecl  transversely  into  a  wound  prepared  for  it,  and  as 
soon  lis  union  has  occurred  here  is  displaced  upwards  to  the 
lower  jaw,  and  thence  to  the  lip. 

The  Treatment  of  the  Flap. — In  dealing  with  nearly  all 
the  cases  in  which  a  flap  is  fashioned,  one  of  two  methods 
may  be  followed: — (a)  The  flap  may  bo  at  once  fixed  with 
sutures  in  its  new  situation,  and  to  the  newly-freshened 
surface  prepared  for  it  (6)  The  implantation  of  the  flap  may 
be  de/en-ed  imlil  several  days  have  elapst-d,  until  its  vitality  is 
fully  assured,  anfl  until  its  surface  is  granulating.  The  raw 
surface  of  the  flap  is  prevented  from  ivcijuiring  attachments 
during  the  preparatory  stage  by  the  introduction  of  a  piece 
of  carbolised  oil-silk  beneath  it.  The  detachment  of  the  flap 
anil  its  tinal  severance  may  by  this  means  be  considerably 
postponed. 

The  advantages  of  this  raethofl  are  these : — The  risks  of 
sloughing  of  any  part  of  the  flap,  and  notably  of  its  edges 
and  bee  end.  are  greatly  diminished.  The  flap  is  tested 
before  it  is  employed.  Instead  of  being  transplanted  just 
after  it  has  been  drained  of  blood  and  reduced  in  temperature, 
the  flap  is  adjusted  when  it  is  vasculai"  and  the  seat  of  an 
active  repairing  jirocess.  The  treatment  is  certainly  extended 
over  a  longer  perio<l  of  time,  and  involves  greater  incon- 
Tenience.  and  possibly  more  pain  to  the  patient,  but  these 

L  drawbacks  are  considered  to  bo  more  than  met  by  the  security 
fiveu  by  the  delay.  This  metho<l  has  been  carried  out  with 
It  success  by  Thiersch  in  his  operations  for  ectopia  vesicie 
[Ceutritlblatt  fUr  Chiru,rgie,  1876,  page  504).     It  has  been 

'strongly  endorsed  by  Sir  William  MacCormac  (JirUinJi  Medical 
Journal,  Nov.  24th,  1888),  and  has  been  ably  demonstrated 

^hy  Mr.  Croft,  in  the  treatment  of  cicatricial  defonnities  after 
Mr.  Croft's  first  operation  by  this  method  was  carried 
out  in  1880  (Med.-C'hir.  Trans.,  voL  bcxil.  18S9). 

The  details  of  this  method  are  considered  more  fully 
in  the  following  chapter  on  the  treatment  of  cicatricial 
defonnities. 
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CHAPTER    IL 

Plastic  Operations  fok  the  Relief  of  Cioatricul 

Deformities  afier  Burns. 

The  more  gross  variety  of  deformity  wliich  results  from 
the  contraction  of  the  integumenta  after  severe  burns  has 
been  the  subject  of  a  great  number  of  methods  of  treatment- 
It  must  be  confessed  that  the  results  obtained  have  not  been 
proportionate  to  the  ingenuity  and  patience  expended  upon 
the  treatment 

The  contractions  with  which  this  chapter  is  mainly  con- 
cerned are  situated  in  the  neck,  face,  or  upper  extremity. 
Various  methods  of  extension,  by  means  of  screw  ap])araHis, 
india-rubber  bands,  weights,  etc.,  have  been  tried,  but  with 
little  success.  The  same  may  be  said  of  the  treatment  which 
consists  in  dividing  the  main  contracting  bands.  Every 
variety  of  incision  has  been  employed,  a  single  large  inci- 
sion, multiple  small  incisions,  subcutaneous  sections,  and  euta 
that  have  been  pUvced  in  various  relations  with  the  line  of 
the  contracted  band. 

This  method  has  been  combined  with  extension  and  with 
foreilile  rupture,  imd  has  been  aided  by  skin  grafting,  and 
ever}'  known  means  of  securing  rapid  and  complete  heal- 
ing. 

The  cicatrix  has  been  entirely  excised,  and  the  gap  left 
allowed  to  heal  by  granulation,  or  it  has  lieen  jmrtially  excised, 
or  has  been  so  dissected  up  as  to  allow  the  contracted  band  to 
remain  as  a  species  of  flap. 

In  these  operations  attempts  have  been  made  to  lessen  tho 
area  of  the  granuhitiug  surface  by  lateral  incisions  of  various 
kinds  made  tlirough  the  adjacent  sound  tissues,  or  by  sub- 
cutaneous detachment  of  those  tissues  in  one  way  or 
another. 
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In  instances  in  which  the  defonnity  has  attained  to  any 
magnitude  it  must  be  owned  that  these  operations  have  met 
with  but  discouraging  or  very  imperfect  results. 

Lastl}'  come  the  various  methods  of  dealing  with  these 
defonnities  by  means  of  flap  operations. 

With  these  procedures  the  best  results  have  been  obtainefL 
Ver}'  niunerous  methods  of  performing  these  operations  have 
been  devised.  They  need  no  especial  mention,  iis  thoy  follow 
the  ordinary  principles  of  plastic  repair  by  Hap  formation, 
and  the  points  in  which  thoy  difler  from  one  another  are  of 
no  great  importanca 

Aftt-r  an  examination  of  the  various  operations  described, 
and  after  a  practical  experience  of  some  few  of  them,  it  has 
appeared  to  me  that  the  most  serviceable  method  at  present 
available  is  that  which  has  been  so  ably  carried  out  by  Mr. 
Croft 

The  account  which  follows  is  derived  from  Mr.  Croft's 
pajjer  in  voL  Ixxii.  of  the  Mnl-Chir.  Trans.  (1889). 

Mr.  Croft  has  illustrat<?d  his  procedure  by  an  account  of 
five  cases,  in  all  of  which  the  treatment  may  be  considered  to 
have  been  successful. 

The  method  consists  of  raising  a  strap  or  bridge  of  sound 
skin,  which  is  left  attached  by  its  two  extremities,  but  which 
is  separated  through  the  rest  of  its  extent  from  the  subjacent 
tis-sups  by  means  of  oilinl  silk. 

After  the  process  of  granidation  has  been  well  established, 
the  contracted  structures  are  divided,  and  the  bridge  of  skin, 
having  been  severed  at  one  extremity,  is  ma(!e  to  occupy  the 
gap  fonned  by  such  division.  The  operation  is  indeed  a  flap 
opration,  in  which  the  attadnnont  of  the  flap  in  its  now 
siluntinn  is  deferred  until  granulation  has  occurred. 

The  Operation  as  carried  out  by  Mr.  Croft. 

The  strap  or  bridge  of  skin  to  be. raised  is  cut  where  it 
can  bf  lukcn  free  of  sear  tissue  and  well  supplied  with  blood, 
yet  sufficiently  near  to  allow  of  its  being  twisted  into  its  new 
be<l.  In  tlie  neck  the  bridge  of  skin  may  measure  eight  or 
nine  inches  in  length.  Tliese  britlges  are  cut  as  thick  as 
possible,  esjiecially  in  their  central  parts  (Fig.  232). 

The  bleeding  firom  the  flap  and  wound  is  carefully 
arrested  before  dressings  are  applied 
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The  sides  of  the  wound  are  approximated  by  sutures,  but 
tension  from  the  stitches  is  avoided  as  much  as  possible. 

With  the  object  of  promotuig  approximation  or  preventing 
retraction  of  the  edges,  these  are  also  sutured  \jo  the  muscle 
and  fascia  near  the  centre  of  the  gaping  wound. 

This  fixation  of  the  edges  is  of  assistance  in  limiting  the 
extent  of  surface  which  has  to  heal  by  granulation. 
The  strap  or  bridge  is  left  attached  at  either  end. 
Thu  under-surface  and  edges  of  the  bridge  are  to  become 
covered  by  granulations.     Care  must  be  taken  to  prevent  it 

from  re-uniting, 
and  especial  1)' 
that  granulations 
do  not  spring  up 
in  tlie  angles 
formed  between 
the  pe<licle8  and 
the  raw  surface. 
In  this  situation 
there  is  not  a 
little  risk  that 
the  length  of  the 
span  may  become 
insidiously  short- 
ene(L 

A  layer  of 
oiled -silk  protec- 
tive dipped  in 
carboUsed  oil  is 
inserted  between 
the  raised  skin 
and  the  parts  beneath  it,  and  is  carefully  drawn  under  the 
pedicles. 

The  whole  operation  area  is  covered  with  a  h'ght  antiseptic 
dressmg,  and  the  part  is  so  secured  as  to  keep  the  entire 
region  at  rest  A  rigid  fixation  apparatus  may  be  required, 
especially  in  young  patients. 

If  all  goes  well,  and  no  complication  occurs,  in  a  fortnight 
or  three  weeks'  time  it  will  be  safe  to  proceed  to  the  next 
stage  of  the  operation— viz.,  that  of  cutting  across  the  con- 


!    \ 


^/ 


Fig.  232.— cBorr's  operatiok  foe  thz  beuef  of  cku- 

TBICUI.  DKPOIUUTY  AyrEB  BUENS  :    POSITIOX  OP  BBISOU 
OF  aXS  IS  A.  CAUE  OF  BUBS  OF  THE  tTFPEB  LIMa. 
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tractcd  scar  and  transplanting  the  strip  of  skin.  In  judging 
of  the  right  moment  for  beginning  the  second  st^,  the 
surgeon  must  take  into  account  the  condition  and  extent  of 
the  granulating  woimd,  the  fresh  loss  of  blood  Which  must 
ensue  in  making  a  bed  for  the  transplant,  the  extent  of  this 
fresh  wound,  and  the  influence  that  the  operation  will  have 
upon  the  vitality  of  the  transplant,  which  must  now  depend 
on  one  pedicle  instead  of  on  two. 

At  this  second  operation  it  is  better  first  to  cut  through 
the  contracted  scar,  and  afterwards  to  cut  across  one  end  of 
the  bridge.  In  dealing  with  the  scar  no  tissue  should  be 
sacrificed.  The  scar  tissue  should  be  divided  until  healthy 
fat,  fascia,  or  muscle  is  reached.  All  bleeding  should  have 
ceased  before  the  final  fixation  of  the  transplant 

The  bed  and  the  flap  must  be  made  to  agree  in  length, 
and  for  the  most  part  in  width,  but  the  shape  of  the  fresh 
wound  cannot  always  be  made  to  correspond  exactly  with  the 
shape  and  extent  of  the  transplant 

The  form  of  the  bridge  will  now  have  considerably 
changed  from  what  it  was  when  it  was  first  cut  It  will  have 
become  shorter  and  narrower  and  thicker. 

The  strap  must  be  to  a  certain  extent  trimmed.  The 
e<lg(.'S  and  granulating  under  surface  at  the  free  end,  for  a 
distance  of  about  half  the  length  of  the  strap,  should  be  pared 
or  freshened,  so  that  a  raw  surface  is  presented  for  primary 
union. 

In  none  of  Mr.  Croft's  cases  did  the  transplant  correspond 
in  its  uniform  width  to  the  width  of  the  bed  for  it  The 
latter  always  varied,  except  at  the  part  which  was  to  receive 
the  free  half  or  third  of  the  flap. 

It  is  enough  to  obtain  primary  imion  between  the  free  end 
of  the  flap  and  the  fresh  wound.  This  union  anchors  the 
strap  and  fixes  it  in  its  place. 

Union  along  the  rest  of  the  extent  of  the  transplant 
is  only  a  work  of  time.  At  first  the  transplant  looks  very 
ungainly  and  unpromising.  As  week  after  week  goes  by  and 
healing  takes  place,  the  sausage-like  thing  flattens  down  and 
spreafls  out,  until  finally  it  may  become  twice  as  wide  as  it 
was  originally  cut. 

The  part  of  the  transplant  which  causes  anxiety  is  tho 
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distal  inch  of  it  This  may  slough  to  a  slight  extent,  and 
union  may  therefore  fail  to  take  place.  In  consequence 
of  this  the  strap  may  retract  from  its  holding.  It  must 
then  be  kept  in  place  by  the  troublesome  process  of  strap- 
ping 

After  healing  has  taken  place,  the  surgeon  must  wait  for 
about  six  months  before  he  can  judge  of  the  final  result  of  his 
operation. 
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CHAPTER    III. 

Rhinoplasty. 

A  VEKT  large  number  of  plastic  operations,  most  of  them 
ingenious  ami  all  more  or  less  complex,  have  been  designed 
to  repair  defects  of  the  nose.  The  defect  may  be  due  to 
congenital  deformity,  or  may  depend  upon  injury,  or  upon 
the  results  of  lupus,  syphilis,  or  other  destructive  forms  of 
ulceration.  Any  operation  may  be'  considered  to  be  contra- 
indicated  in  the  case  of  partial  or  complete  loss  of  the  nose, 
the  result  of  cancer. 

The  main  flaps  out  of  which  the  new  organ  is  formed 
may  be  derived  from  the  forehead,  the  cheek,  the  arm,  or 
forearm.  It  is  seldom  that  the  whole  of  the  nose  is  de- 
stroyed, and  it  will  be  evident  that  the  least  successful  results 
follow  in  cases  in  which  the  bony  parts  of  the  nose  have  been 
lost. 

In  complete  rhinoplastic  operations  it  is  assumed  that  the 
whole  of  the  cartilaginous  part  of  the  organ,  including  the 
tip,  the  columna,  the  alse,  and  more  or  less  of  the  septum,  are 
lost. 

Partial  rhinoplasty  concerns  itself  with  slighter  defects, 
and  is  employed  to  replace  the  tip  of  the  nose,  or  one  ala  or 
part  of  the  scpttim,  or  to  close  a  fistulous  opening  in  the  skin 
of  the  member. 

Many  of  these  minor  operations  are  very  successful,  but 
many  of  the  procedures  which  aim  at  the  restoration  of  the 
entire  nose  do  not  give  briUiant  results. 

Among  the  most  excellent  results  obtained  by  rhinoplasty 
must  be  placed  the  very  admirable  series  of  cases  pubUshed 
by  Surgeon-Major  Keegan  in  the  Lancet  for  Feb.  21,  1891. 
{See.  Fig.  238.) 

In  cases  in  which  the  bony  framework  of  the  nose  has 
been  lost,  or  in  which  the  patient  is  the  subject  of  a 
"  depressed  nose  " — as  in  congenital  syphilis — the  results  are 
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almost  entirely  unsatisfactory.  An  unsightly  gap  in  the  face 
may  be  closed  in  the  one  case,  it  is  true,  but  it  will  be  covered 
in  by  a  flnj)  i»f  skin  whifh  is  in  tiiuf  level  with  the  cheek.  In 
till'  fose  of  thf  depi'os.swl  nose  it  is  a  question  whether  the 
"  improvement  "  merits  that  term,  and  to  replace  a  fiat  area  of 
intet^iiment  by  a  nKluiifntiiry  and  imperfect  ridge  is  to  effect 
a  doulitful  change  in  the  features. 

Even  in  cases  in  which  the  nasal  bones  have  survived,  the 
results  hav(^  ohvn  little  to  oommeud  them.  The  new  nose  may 
bo  large  and  bidbous,  or  puny  and  abortive,  and  a  feature 
which  is  unsightly  may  be  replaced  by  one  which  is  simply 
ridiculous.  In  the  operations  which  involve  the  formation  of 
a  Hup  from  the  tissues  of  the  face  much  jwhlitiouid  distigure- 
ment  may  result  from  an  unsightly  scar  on  the  forehead  or 
the  cheek. 

Tlie  results,  however,  obtained  since  improved  methods  of 
treating  wounds  have  been  introduced  are  certainly  more 
encouraging. 

It  is  true  that  the  tissues  of  the  face  are  admirably 
adapted  for  plastic  procedures,  and  the  actual  surgical  results,  so 
far  as  healing  is  concerned,  are  often  all  that  could  bo  wished. 

Before  proposing  a  complete  rhinoplastic  operation,  the 
use  of  an  artificial  nose  carefully  fashioned  and  coloured 
shoidd  be  ronsifiered. 

Within  the  last  few  years  remarkable  improvements  have 
been  effected  in  the  manufacture  of  these  artificial  features. 
The  best  certainly  look  unnatural,  but  they  are  at  least 
symmetrical  and  well-shaped,  and  do  not  look  ridiculous. 

By  means  of  a  spectacle-frame  a  very  fair  attachment 
of  the  upper  part  of  the  new  member  can  be  obtaineii. 
and  in  aididt  males  a  false  moustache  may  be  made  to 
secure  the  lower  attachment. 

The  special  elements  of  failure  in  these  operations  are 
gangrene  or  sloughing  of  the  flap,  imperfect  heaUng, 
secondary  hsemorrhage,  erysipelas,  shrinking,  or  persistent 
oedema  or  distortion  of  the  attached  flap,  and,  lastly,  a  re- 
currence of  the  original  disease. 
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A   selection    from    the   extremely   numerous    operations 
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embraced  by  this  title  will  be  considered  under  the  following 
headings: — 

1.  The  Indian  operation  (flap  taken  from  the  forehead)., 

2.  The  Italian  operation  (flap  taken  from  the  upper ' 

Umb). 
8.  The  French  operation  (flap  taken  from  the  cheek). 
4.  Other  operations. 

1.  The  Indian  Operation. 

This  procedure,  as  modified  by  modem  and  especial!)' 
by  German  surgeons,  may  claim  to  be  at  present  the 
best  rhinoplastic  operation.  The  flap  is  derived  from  the 
forehead,  and  is  brought 
into  place  by  torsion.  One 
great  objection  to  it  is  that 
a  large  and  unsightly  scar  is 
left  on  the  forehead.  The 
operation  is  not  apphcable 
to  cases  in  which  the  tissues 
of  the  forehead  are  un- 
sound, or  are  the  seat  of 
cicatrices. 

Fvmt  Stage. — The  edges 
of  the  defect  must  be  well 
and  evenly  freshened.  The 
best  results  follow  when 
the  gap  is  triangular  in 
outline,  and  in  any  case 
the  outline  of  the  area  to  be 
covered  in  should  be  made 
as  nearly  as  possible  triangular,  the  base  of  the  triangle  being 
(ovards  the  upper  lip. 

Seci/nd  Stage. — When  possible  a  small  thin  flap  should 
be  formed  from  the  skin  of  the  root  of  the  nose.  This  flap 
should  be  quadrilateral,  with  the  base  or  attached  side 
downwarda  It  sliould  be  detached  and  turned  downwards 
(a.  Fig.  233),  so  that  its  raw  surface  is  directed  forwards. 

This  flap  can  only  be  used  when  the  skin  over  the  nasal 
.J^Ottes  is  sound  and  healthy.  It  serves  to  increase  the 
flolidity  of  the  uew  nose,  and  to  form  a  further  attach* 
laont  for  the  frontal  flap. 


Fig.  'ii!i.—MtmionjLBTT. 

a,  Nual  iUp ;  (i,  I'eilicle  uf  franUl  fl4p ; 
e,  Frontal  flnii. 
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Third  Starje. — The  frontal  flap  is  made.  A  model  of 
the  new  organ  should  have  been  already  fashioned  in 
thin  gutta-percha  or  plaster.  This  model  when  flattened 
out  is  laid  upon  the  forehead,  and,  guided  by  its  outline, 
the  flap  is  marked  out  The  flap  should  be  about  a 
third  larger  than  the  area  of  the  defect,  or  in  marking  it 
out  in  ink  upon  the  forehea<l  a  quarter  of  an  inch  may 
be  allowed  on  each  side  of  the  prepared  model.  Enough 
tis-sue  must  be  provided  to  allow  for  the  alee  and  coluumiL 
The  upper  extremity  of  the  flap  will  reach  about  to  the 
border  of  the  scalp.  If  the  forehead  be  low  the  flap  will 
encroach  upon  the  hair. 

The  apex  or  narrow  part  of  the  flap  will  be  of  course 
at  the  root  of  the  nose.  The  flap  should  include  all  the 
tissues  down  to  the  pericranium,  which  must  not  be  dis- 
turbed.    It  must  be  dissected  up  boldly  and  freely. 

The  formation  of  the  pedicle  or  apex  of  the  flap  is  im- 
portant. 

It  is  well  that  the  incision  marking  one  side  of  the 
flap  should  be  continued  downwards  into  the  recently 
freshened  area  (6,  Fig.  233). 

By  means  of  this  incision  the  pedicle  can  be  lifted 
from  the  bones,  and  \vill  contain  the  supra-troohlear  artery 
of  one  sida  It  is  impossible  that  the  pedicle  can  be  so 
made  as  to  include  the  arteries  of  the  two  sides ;  and  if 
the  plan  just  described  be  adopted,  the  compression  of  the 
artery  by  the  torsion  of  the  pedicle  is  reduced  to  a  minimum. 

The  side  selected  for  the  jiedicle  must  of  course  depend 
upon  circumstances.  Its  width  will  be  from  1  to  H  cm. 
The  incision  marking  the  other  side  of  the  pedicle  will 
end  at  the  inner  side  of  the  eyebrow,  as  sho\vn  in  Fig.  233. 

The  flap  is  usually  placed  in  or  about  the  median  line. 
Some  surgeons,  and  notably  Dr.  Keegan,  direct  the  long  axis 
of  the  flap  obliquely,  so  that  its  tissues  are  derived  mainly 
from  one  side  of  the  forehead  only.  By  this  means  it  is 
considered  that  the  risk  of  compressing  the  artery  of  the 
pedicle  by  torsion  is  minimised.  The  placing  of  the  flap  so 
obliquely  that  its  long  axis  is  nearly  parallel  with  the  eyebrow 
is,  however,  to  be  condemned. 

The    iiacluding   of   the  pericranium   in   the   flap,   under 
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the  impression  that  it  would  produce  bone  in  the  new 
situation.  Is  a  perfectly  valueless  proceeding,  and  may  lead 
to  some  exfoliation  of  the  frontal  bona  The  indisposition 
of  the  pericranium  to  form  new  bone  is  well  known. 

All  bleeding  must  be  arrested   by  sponge  pressure  or 
pressure  forcepa     No  ligatures  should  be  employed. 

The  shape  of  the  flap  may  now  be  considered. 

The  outlines  here  described  are  those  of  (a)  the  triangular 
flap,  (6)  the  pjTifomi 

flap    of   Dieffenbach,  <•  ^        <' 

(c)  Langenbeck's  flap, 
and  {d)  Keegan's  flap. 

(a)  The  triangular 
flap  conforms  to  the 
original  plan  of  the 
operation,  and  is  tho 
basis  of  the  many 
modifications. 

Its  outline  is 
shown  in  Fig.  234, 
which  represents  the 
full  size  for  an  adult 
The  line  d  d  indi- 
cates the  median  line 
of  the  dorsum  of  the 
new  nose. 

The  upper  border 
of  the  flap  is  divided 
into    three  parts    by 

^,  ^  /■•!••  Rg.    234.— BHISOI'IJISTT :   THB  TIUAROUI.Ut  FLAP. 

the  two  vertical  mci-      ^  (Xaturai  su».) 

sions  ae.ac. 

The  median  part  is  utilised  to  form  the  columna, 
and  the  two  lateral  parts  to  form  the  alse. 

The  length  of  the  central  part  must  depend  upon  the 
profile  of  the  features. 

The  lateral  flaps  are  bent  backwards  along  the  lines  a  h, 
ah,  so  as  to  conform  to  the  outline  of  the  alar  part  of  tho 
nose.  A  narrow  wedge-shaped  piece  of  skin  will  probably 
have  to  be  excised  along  the  lines  a  c,  a  c. 

(b)  The  pyriform  flap   of  Dieffenbach   is  formed   upon 
<2 
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the  same  plan  as  the  above,  its  proportions  are  estimated 
in  the  same  way,  and  the  pedicle  is  arranged  in  the 
same  manner.  The  outline  of  the  flap  is  shown,  of 
natural  size,  in  Fig.  235.     The  incisions  a  c,  a  c  are  made 

as  before  in  order  to 
mark  ofl"  a  central  sf}^- 
meut  for  the  columniu 
The  lateral  flaps  are  bent 
back  in  the  direction  of 
c'  c',  and  ate  utihsed  to 
form  the  ala. 

(c)  Langenbcck's  flap 
has  the  outline  shown 
in     Fig.     236    (natural 
sizL').       In    its    geiuTiil 
proportions  and_  in    the 
disposition  of  its  pe<iicle 
it  follows   the   rules  al- 
ready  laid   down.     The 
central  segment  a  c,c  a 
forms  the  columna,  the 
lateral  segments — whidi 
are      bent      backwards 
along  the  lines  ab,  ab 
— the    alia      This    flap 
is    in     many     respects 
the  best    of    those   de- 
scribed. 
(d)  Keegan's  flap  is  described  on  page  25. 
Fowrth  Stage. — The  frontal  wound  is  closed  as  far  as  is 
possible.     If  the  triangular  flap  be  used,  the  raw  area  can  be 
closed  in  to  a  considerable  extent.     In  Diefi'enbach's  flap  the 
area  can  bo  but  httle  diminished,  while  the  most  complete 
diminution  of  the  raw  gap  can  be  effected  when  I.Angenbeck'8 
or  Keegan's  method  has  beeu  employed. 

Fine  hareUp  pins  and  silkworm-gut  sutures  may  be 
used  for  this  part  of  the  operation. 

By  dealing  with  the  frontal  wound  at  this  stage  the 
bleeding  is  considerably  diminished,  and  the  surgeon  has  a 
clearer  tield  for  the  manipnlntion  of  the  flap. 


Fig.  236. — BaiNort.ASTY :  otxryzsnkcm'a  vlajp. 

(Natural  aze.) 
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Fifth  Stage. — The  flap  is  fixed  into  its  new  position.  It 
is  carefully  twisted,  and  during  this  step  the  sui^eon  must 
hol«l  in  mind  the  possibility  of  occluding  the  nutrient  artery 
by  torsion. 

The  flap  is  secured  in  place  by  interrupted  sutures 
of  silkworm  gut.  These  must  not  be  too  closely  inserted, 
and  no  traction  must  be  made  upon  them.  The  lateral 
parts  of  the  flap 
are  secured  first, 
then  the  colum- 
na,  and  lastly  the 
ake. 

If  the  colum- 
na  has  been  pro- 
vided for  in  the 
frontal  flap  as 
above  describee], 
then  a  suitable 
groove  must  be 
cut  in  the  me- 
dian part  of  the 
upper  lip  to  re- 
ceive it  If  no 
columna  can  be 
obtained  from 
the  tissues  of  the  forehead,  then  it  must  be  formed  from  the 
upper  lip  (page  22),  either  at  once  or  at  a  later  period. 

If  no  columna  be  fashioned  at  this  stage,  then  the 
flap  must  be  carefully  supported  by  a  light  plug  of  gauze, 
which  should  be  changed  frequently.  If  the  septum  of 
the  nostrils  be  restored,  then  each  of  the  new  nostrils  must 
be  supported  with  pieces  of  drainage-tube  of  suitable  size. 
These  must  be  retained  in  position  for  some  weeks. 

A  simple  dry  antiseptic  dressing  is  applied,  which  is 
secured  in  place  by  a  light  gauze  bandage. 

The  After-treatment  is  con(hicted  upon  general  principles. 
Portions  of  redundant  flap  may  have  to  be  excised,  or  some 
slight  secondary  operations  umlertaken  to  improve  the  aj)pear- 
ance  of  the  new  organ. 

The  pedicle  may  be  .severed  at  the  end  of  three  to  four 


Fig.  236.— xmKoroASTT :  lakoekbbok's  flap. 
size.) 


(Natural 


•-2 


OPKRA  TI FE    S  UJtOKR  Y. 


weeks,  and  the  wrinkled  portion  of  protuberant  skin  which 
marks  its  position  is  excised  in  the  form  of  a  wedge-shaped 
piece  to  prevent  the  formation  of  a  parrot-shaped  nose. 

Extensive  skin  grafting  will  be  reijuired  for  the  granulating 
surface  on  the  forehead. 

Modifications  of  the  Operation. 

1.  Tfie.  Frontal  Flap  may  he  Partially  Detached  at  First, 
and  may  have  its  upper  attachment  severed  after  its  raw  sur- 
face is  granulating,  and  be  then  twisted  into  its  new  situation. 

This  modification  has  been  already  described  (page  9). 

Although  this  plim  is  admirably  suited  for  some  plastic 
operations,  notably  for  such  as  are  concerned  in  the  relief  of 
deformities  produced  by  bums,  it  does  not  appear  to  be  well 
aflapted  for  this  form  of  rhiuoplasty,  and  it  is  to  be  noted  that 
nearly  every  surgeon  who  has  advocated  the  Indian  method 
has  carried  out  tho  immediate  adjustment  of  tho  tlap. 

2.  The  Formation  of  a  New  Columbia  from  the  Lip. — 
In  the  description  given  above,  provision  for  the  new  columna 
is  made  in  fashioning  the  frontal  flap.  If,  as  is  often  the 
case,  especially  in  patients  with  low  foreheads,  it  is  not 
possible  to  form  the  new  septum  from  the  frontal  tissues 
the  columna  may  be  taken  from  the  hp. 

A  narrow  vertical  strip  (6  c,  b  c.  Fig.  247)  of  the  median 
part  of  the  upper  hj)  is  isolated  by  means  of  the  scalpel 

This  strij)  will  be  about  one-fourth  of  an  inch  in  width, 
will  be  quadrilateral,  will  be  equal  in  length  to  the  depth  of 
the  lij),  and  will  include,  at  its  free  end,  a  part  of  the  red 
margin  of  the  li)!.  The  little  flap  will  be  entirely  free,  ex- 
cept at  its  upper  or  nasal  extremity,  and  to  ensure  its 
freedom  the  fnenum  of  the  lip,  and  the  reflections  of  the 
mucous  membrane  from  the  lip  to  the  maxilla,  must  be 
severed. 

During  the  cutting  of  this  thick  but  narrow  strip  of 
tissue  the  coronary  arteries  should  be  compressed  by  an 
assistant. 

In  males  it  is  well  to  dissect  ofl'  the  skin,  and  with  it 
the  hiur  foUicles. 

The  tip  of  the  httle  flap  is  freshened,  and  is  dra^vn 
forwiu-ds  and  fixed  in  situ  to  the  tip  of  the  nose. 

It  will  be  seen  that  the   cutaneous  surface  of  the   flap 
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forming    the   new    coliunna    is    turned    upwards,  •i.e.,  looks 
toward  the  nasal  t'ossui,  while  the  mucous  surface  is  directed! 
downwards,  ie..  looks  towards  the  chiii.     The  flap  is  merely 
bent  upwards,  and  is  exposed  to  no   torsion.      The  mucous 
membrane  in  time  becomes  thickened,  and  resembles  skin. 

After  the  columna  has  boeu  Hxed  in  position  the  gap  in 
the  upper  lip  is  close<l  with  sutures. 

Yolkmann,  Bennett  of  DubUn,  and  others,  are  opposed 
to  the  formation  of  a  special  columna.  They  point  out 
that  the  contraction  of  tlie  deep  surface  of  the  frontal  flap 
leaves  an  orifice  none  too  large  for  the  admission  of  air. 
The  flap  is  allowed  to  hang  freely  downwards,  and  its  ex- 
tremity is  not  secured  by  sutures.  The  contraction  of  the 
flap  leads  to  the  formation  of  a  definite  tip  to  the  new 
nose,  the  appearance  of  which,  it  is  claimed,  would  not  be 
improved  by  a  columna. 

3.  Operationa  to  Prevent  Bepresaion  of  the  New  Nose 
have  led  to  numerous  ingenious  experiments  and  to  many 
modifications  of  the  original  operation. 

Supporting-plugs  of  amber  or  of  gold  have  been  em- 
ployed, and  various  "nasal  levers"  have  been  devised,  but 
the  retention  of  these  foreign  bodies  has  caused  iutolerabla 
initatiou  and  ulceration. 

Thiersch  made  two  small  longitudinal  skin  flaps  from  the 
edges  of  the  gap  to  be  closed,  and,  turning  them  both  inwards, 
united  them  in  the  raediim  line.  The  integumentary  surfaces 
of  the  little  flaps  were  thus  tiuned  inwards,  the  raw  siufaces 
outwards.  Upon  this  raw  surface  the  frontal  flap  was  allowed 
to  rest,  and  from  tliis  small  under-flap  it  obtained  support 

htwjenlieek  cut,  with  a  tine  saw,  lateral  pieces  of  bone 
from  the  osseous  margins  of  the  nasal  aperture.  These,  when 
sutficieutly  separated,  were  hfted  up  with  an  elevator,  and 
were  so  plart^l  with  reference  to  one  another  that  they  acted 
like  the  beams  of  a  roof  to  support  the  alse  and  apex  of  the 
new  nosflL 

4.  KMifan'e  Operation. — This  method  of  Rhinoplasty  is 
thus  dtaicTibcd  by  Surgeon-Major  Keegan  in  the  Lancet  for 
Feh  21,  1891  :— 

The  operation  is  begim  by  carrying  two  converging  in- 
cisioiiii  (c  A,  H  F,  Fig.  237)  from  two  points  slightly  external 
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to  the  roots  of  the  alse  nasi  to  two  points  about  three-quarters 
of  an  inch  apart  on  the  bridge  of  the  nose,  whore  a  pair  of  spec- 
tacles would  rest.  These  two  points  on  the  bridge  of  the  nose 
are  now  joined  by  a  horizontal  incision,  a  f.  This  horizontal 
incision  is  bisected,  and  a  perpendicular  incision  (b  d,  b  g)  is 
drawn  downwards  from  the  point  of  bisection  nearly  as  far  as 
where  the  nasal  bones  join  on  to  the  cartilage  of  the  nose. 
In  other  words,  this  perpendicular  incision  follows  the  course 
of  the  junction  of  the  nasal  bones,  but  is  not  carried  down  as 
far  as  their  inferior  borders.    The  skin  and  tissues  are  now 


Fig.  237. — VHixoPLAgrY.     xxBaA.v'a  ofebation:  thb  flap  ib  bbduoeo  nr  Bica. 
(From  the  Lancet,  Feb.  21, 1891.) 


dissected  cautiously  from   off  the  nasal   bones  from  above 
downwards  in  two  flaps,  A  B  c  D  and  £  F  o  H,  as  in  Fig.  237. 

The  two  inferior  borders  of  the  flaps — viz.,  c  D  and  a  H — 
are  not  interfered  with,  and  constitute  the  attachment  of  the 
flaps  to  the  structures  and  tissues  which  clothe  the  inferior 
borders  of  the  nasal  bones,  where  they  join  on  to  the  cartilage 
of  the  nose.  If  these  two  flaps  are  reflected  downwards,  so 
that  their  raw  surfaces  look  forwards  and  their  cuticular 
surfaces  look  backwards,  it  will  be  found  that  they  overlap  in 
the  centre.  The  surgeon  has  therefore  a  redundancy  of  flap 
to  deal  with,  a  redundancy  which  he  can  utilise  a  little  later 
when  he  has  raised  the   flap   from  the  forehead.     He  now 
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proceeds  to  do  so  in  the  usiial  way.  The  root  of  the  pedicle 
occupies  the  internal  angle  of  the  eye.  The  tlap  is  inclined 
oblicjnely.  and  its  outline  is  shown  in  Fig.  237.  The  peri- 
cranium is  not  disturbed.  The  sides  of  the  gap  now  left  in 
the  forehead  are  approximated  as  quickly  as  possible  by 
means  of  liorsehair  sutures,  and  it  is  surprising  how  small  a 
raw  surface  is  left  behind  on  the  forehead  if  the  approximation 
of  the  sides  of  the  gap  be  judiciously  and  expeditiously 
carried  out.  Attention  is  now  directed  to  preparing  a  nidus 
or  bed  for  the  reception  of  the  columna,  and  this  does  not 
re<iuire  any  description.  The  two  flaps,  A  B  c  D  and  E  F  G  H, 
which  have  been  already  raised  from  ott'  the  niusal  bones,  are 
now  reflected  downwards,  and,  as  they  overlap  in  the  centre, 
two  triangular-shaped  pieces  are  cut  away,  and  i)laced  in  the 
middle  of  the  gap  left  in  the  forehead,  in  order  to  expedite 
th'j  process  of  cicatrisation  in  the  frontal  scar.  The  forehead 
flap  is  now  brought  down  over  the  nasal  bones,  and  rests 
inferiorly  on  the  two  reflected  flaps,  a  b  c  D  and  e  f  G  H,  taken 
from  off  the  nasal  bones.  The  raw  surface  of  the  frontal  flap. 
inferiorly,  lies  on  the  raw  surfaces  of  the  two  reflected  nasal 
flaps,  and  the  nostrils  of  the  newly-formed  nose  ore  therefore 
lined  inside  with  the  skin  or  cuticular  sides  of  the  reflected 
nasal  flaps.  The  free  inferior  margins  of  the  forehead  flap 
!  and  the  nasal  flaps  are  now  brought  together  by  horsehair 
mtures.  The  columnar  portion  of  the  forehead  flap  is  now 
fixed  in  the  bed  prepared  for  it  by  sutures,  and  the  two 
original  incisions  drawn  from  the  root  of  the  alse  nasi  on  either 
sicle  to  the  bridge  of  the  nose  are  now  deepened  and  bevelled 
off  for  the  reception  of  the  sides  or  lateral  margins  of  the 
,  forehead  flap.  The  sides  or  lateral  margins  of  the  forehead 
^ilap  are  most  accurately  attached  by  means  of  horsehair 
sutures  to  the  bed  prepared  for  them.  Two  pieces  of  drainage- 
iubiog  are  inserted  in  the  newly-formed  nostrils.  Strips  of  lint 
on  which  some  boracic  ointment  has  been  smeared  are  placed 
over  the  junction  of  the  lateral  margins  of  the  new  nose  to 
the  cheeks,  and  also  on  the  gap  left  behind  on  the  forehead, 
and  cotton-wool  is  applied  over  uU. 

Dr.  Keegan  divides  the  pedicle  of  the  new  nose  at  the  end 
of  a  fortnight.  The  drainage-tubes  which  occupy  the  new 
noetrils  are  removed  aflcr  ten  days. 


OPERATIVE  SURGERY. 


iJr.  Keegan's  paper  is  illustrated  b}'  a  number  of  portraits 
of  patients  before  and  after  operation,  and  the  results  obtained 
are  in  every  res|)eci  most  admirable. 

Two  of  tlie  portraits  in  question  are  reproduced  in  Fig.  238. 


Fig.    238.— KEEOAN'B    XKTUOI>    Ot    FKBTOIOtnta    HHHTOPUmT :    rOBTBAm    Or    THB 
SAME  PATIEXT  BETOKE  ▲^-D  ATTEB  OPE&ATIOK.    (From  the  Lanett,  Feb.  21,  1881.) 


Vemeuil'8  Opnntion,  for  the  treatment  of  "depressed 
nose,"  by  means  of  a  modified  frontal  flap,  is  described  on 
page  83. 

2.  The  Italian  Operation. 

This  elaborate  ojieration  is  very  rarely  performed  at  the 
present  day,  and  is  only  considered  to  be  indicated  when  the 
tissues  of  the  forehead  or  of  the  cheek  are  not  available  for 
the  formation  of  a  flap. 

The  proce<lure  Is  throughout  extremely  irksome.  The 
flap  obtaine<l  is  not  so  well  adapted  for  rhinoplasty  as  is  a  flap 
obtained  from  the  forehead,  and  undergoes  very  considerable 
shrinking  and  atrophy.  It  would  be  of  little  purpose  to  give 
any  description  of  the  original  operations  as  they  were  carried 
out  in  the  16th  century. 

The  onlj'  notable  example  of  the  Italiim  method  in  recent 
times  is,  so  far  as  I  am  aware,  that  carried  out  by  Sir  William 
MacCormac  in  1877. 

The  procedure  cannot  be  better  illustrated  than  by  a 
transcript  of  Sir  William  MacCormac's  account  {Clin.  Soa, 
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Trans.,  voL  x.,  1877,  page  181).  The  patient  was  a  girl  of 
sixteeu,  and  the  loss  of  tbo  nose  was  the  result  of  an 
ac<:ident 

2'he  Apparatus. — This  is  shown  in  Fig.  239.  "  A  ptdr  of 
ordinary  stout  well-fitting  stays  were  first  procured,  to  which 
were  attached  two  perineal  straj)s  to  prevent  displacement  up- 
wards. A  helmet,  partly  msule  of  leather,  was  connected  with 
die  stays  by  a  leather  band  running  up  the  centre  of  the  neck 
and  Imck.  A  leather  ann-piece,  strouglhened  by  a  steel  band, 
was  moulded  so  as  to  extend  from  the  wrist  to  the  shoulder, 
where  it  was  buckled  to  the  stays. 
The  wrist  and  hand  were  fastened 
lo  the  hehuet  by  a  gauntlet,  while 
the  elbow  could  be  fixed  steadily 
in  any  required  position  by  straps 
running  from  it  to  tlio  stays, 
and  to  the  sides  of  the  head- 
piece, so  that  there  was  nowhere 
any  undue  strain,  the  pre.ssure 
being  so  evenly  distributed  that 
each  strap  was  almost  slack. 

"This    apparatus     was     kept 

plied   for    some    days    before- 
knd,  80  that  any  point  of  undue 
essure     might     be    discovered 
and  remwliwL" 

Tfit  Oj>t^ralion.  —  "  The  first 
{lart  of  the  o})eration  was  per- 
formed  on  Feb.   12th,   1877.     A 

rtai)  was  uiai)|)0(l  out  on  the  Kg.  238.— biiisoplabty  bt  tkb 
.    '  /•      t       1   <•  rrxuiit  ttETnon :  Tire  ArpABATT/s 

muer    as|)ect   or    the   lelt  upper       » poamos.    (,M,u-vormaf.) 

iu,    more     than     double     the 

cioal  size  of  the  estimated  deficiency.      The  left  urui   was 

the  one  chosen  to  supply  the  tlaj),  and  the  right  side  of  the 

the  one  first  operatetl  upon,  the  septum  being  fashioned 

the  some  time.     The  Hap  was  left  attached  at  the  upper 

I<*rt  of  the  arm  by  a  broad,  long  pe<licle,  and  so  arranged 

,  i'        '    "■  should  be  no  traction  whatever  upon  it,  whilst  the 

M-e  from  whicli  it  was  taken  should  be  accessible  for 

daily  dressing.     With  the  flap  I  dissected  up  the  subcutaneous 
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fat.  down  to  the  muscular  sheath.  Immediate  retraction,  both 
of  the  flap  and  of  the  denuded  part  of  tlio  arm,  took  place 
to  a  large  extent,  so  that  the  raw  surface  on  the  latter  was 
almost  co-extensive  with  the  whole  inner  aspect  of  the  girl's 
arm,  the  flap  appearing  quite  small  in  comjiarison. 

"  I  now  made  a  slightly-ciu-ved  incision,  nearly  parallel  to 
the  fi'ee  border  of  the  nose  on  the  right  side,  and  about  three 
lines  above  it — corresponding,  in  fact,  to  where  the  aJar  furrow 
should  noruifilly  exist. 

"  This  incision  was  prolonged  some  little  distance  into  the 
cheek  in  the  line  of  the  cheek  furrow,  whilst  the  remains  of 
the  septum  were  sjilit  open  in  the  median  line.  This  nasal 
flap  could  now  be  turned  don-n  so  as  to  become  horizontal,  or 
rather  a  little  depressed  beneath  the  horizontal  line,  to  allow 
for  retraction  of  the  ijigrafted  piece.  A  triangidar  gap,  the 
apex  pointing  towards  the  cheek,  was  thus  left  exposed  on  the 
right  lateral  aspect  of  the  nose,  and  into  this  the  triangular- 
shaped  piece  from  the  arm  was  inserted,  and  accurately 
attached  by  suture,  the  portion  to  fonn  the  septum  being 
sutured  in  the  groove  already  mentioned,  formed  by  splitting 
the  septum.  In  this  way  there  was  no  paring  of  edges,  nor 
was  a  single  particle  of  the  nose  tissue  sacriticed. 

"  The  flap  had  a  large  Une  of  attachment.  Some  supj)uration 
followed  on  the  eighth  day.  Sound  healing  of  the  flap  did 
not  take  place  for  nearly  three  weeks.  At  the  end  of  this 
time  the  base  of  the  flap  was  detached  from  the  arm.  It  was 
cut  so  as  to  have  a  triangular  shape,  and  the  left  side  of  the 
nose  was  prepared  to  receive  it  in  a  manner  precisely  similar 
to  the  right.  In  the  gap  thus  formed  the  detached  portion 
was  a<ljusted  and  sutured. 

"Complete  healing  of  this  second  part  took  place  in 
fourteen  days. 

"  The  api)aratus  caused  scarcely  any  inconvenience  after  the 
tirst  forty-eight  hours.  The  arm,  when  released,  was  stiff  and 
painful,  but  soon  recovered  itself  The  patient  slept  well 
during  the  treatment. 

"The  nostrils  were  kept  dilated  by  short  pieces  of  tubing. 
F<ir  the  first  three  weeks  after  the  completion  of  the  operation 
much  contraction  took  place  in  the  new  nose.  Since  then 
little  change  has  ensued." 
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Woodcute  showing  the  state  of  the  patient  before  and 
after  the  ojieration  are  given  in  Sir  William  MacComiac's 
paper.  It  may  be  a  question  wdth  some  whether  the  girl's 
appearance  has  been  improved  or  not  by  the  treatment. 

In  many  accounts  of  the  operation  it  is  advised  that  the 
procedure  be  conducted  by  the  following  stages  : — 

1.  The  flap  is  dissected  up  as  a  bridge,  and  is  allowed  to 
granulate  for  fourteen  days,  a  piece  of  oiled  silk  being  in- 
serted beneath  it.  {See  Croft's  operation,  page  11.)  This  tlap 
will  measure  about  live  inches  by  four  inches,  and  will  be 
attached  at  its  extremities  only. 

2.  The  upper  attachment  of  the  flap  is  divided,  and 
the  flap  itseli'  is  allowed  to  lie  undisturbed  for  a  few  more 
days. 

3.  The  margins  of  the  defect  are  pared  and  are  made 
ready  to  receive  the  flap.  The  apparatus  is  applied,  and  the 
arm  is  brought  into  contact  with  the  face. 

4.  At  th«!  end  of  from  ten  to  twenty  days  the  lower  1 
attachment  of  the  flap  is  severed,  the  apparatus  is  left  ofl",  and  ' 
the  arm  set  free. 

5.  A  columna  is  fashioned  from  the  lower  lip  (see  page  22), 
and  such  other  steps  are  taken  as  are  needed  to  complete  the 
new  nose. 

This  measure  has  certain  distinct  advantages  over  the 
operation  already  described  as  carried  out  by  Sir  William 
MacCormac  It  is  more  in  conformity  with  the  recent 
principles  which  have  guided  plastic  surgery,  and  from  Sir 
William  MacCormac's  sabse<iuent  writings  it  is  to  be  inferred 
that  it  is  the  method  he  would  himself  bo  disposed  to  favour 
in  any  further  attempts  to  carry  out  this  form  of  rhino- 
pla-sty. 

a  The  French  Operation. 

In  this  procedure  rhinophtsly  is  performed  by  the  trans- 
position of  lateral  or  facial  flaps.  The  method  is  of  gi-eat 
antitpiity,  and  was  described  by  Celsus.  It  has  undergone 
extensive  modificatious  in  modem  times,  and  has  been 
especially  favoured  by  French  surgeons. 

The  operation  is  considerwl  to  be  best  suited  for  cases  in 
which  tlio  upper  part  of  the  nose  remains  intact. 

ITic  frontal  scar  is  avoided,  but  the  tissues  of  the  cheek 
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are  found  by  experience  to  be  but  ill-adapted  for  the  forma- 
tion of  a  substantial  flap  which  will  not  undergo  exceptional 
shrinking. 

The  new  nose  is  apt  to  be  quite  flat,  and  its  vascular 
supply  is  feeble,  since  the  arteries  of  the  flap  which  are 

derived  from  the  facial  are  cut 
in  the  operation. 

Hffimorrhage  is  very  free 
during  the  cutting  of  the  flapa 
A  cicatrix  of  a  somewhat 
prominent  character  is  left  upon 
the  cheek  of  either  side,  and  & 
scar  marks  the  median  line  of 
the  new  nose. 

S!i^ ■t^'^'^m  ™e  ^S:  (A)    Syme-8    Operatwn.-A 

large  symmetrical  flap  of  the 
shape  shown  in  Fig.  240  is  marked  out  on  the  cheeks.  Its 
size  is  regulated  by  the  rules  already  given  (page  18),  and  by 
the  dimensions  required  for  the  new  organ.  The  pedicle  of 
the  flap  is  median,  and  is  placed  above  at  the  root  of  the 
nose  and  between  the  two  inner  canthL 

The  area  to  be  covered  having  been  freshened,  the  bilobar 
flap  is  freely  dissected  up,  and  when  all  bleeding  has  been 
checked,  the  two  lobes  of  it  are  united  in  the  median  line, 
while  its  outer  margins  are  sutured  on  either  side  to  the  raw 
surface  at  a  proper  distance  from  the  nasal  orifice. 

The  edges  of  the  wounds  left  in  the  cheeks  must  be 
brought  together,  as  far  as  is  possible,  by  sutures;  the  tri- 
angular gap  which  will  remain  on  each  side  close  to  the  new 
nose  being  left  to  close  by  granulation  aided  by  skin  grafting 
(Fig.  241). 

The  contraction  produced  by  the  healing  of  these  triangu- 
lar gaps  often  enhances  the  apparent  height  and  prominence 
of  the  now  organ.  The  nostrils  of  the  new  nose  must  be 
supported  for  a  time  by  a  plug  of  gauze  or  by  short  pieces  of 
drainage-tube. 

Mr.  Bell  advises  that  if  any  part  of  the  old  septum  remain, 
it  may  be  made  use  of  as  a  fixed  point.  A  straight  needle  is 
thrust  through  one  lobe  of  the  flap  close  to  its  outer  lower 
edge,   is   then  passed    through   the  septum,  and   is   finally 
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-brought  out  at  a  corresponding  point  on  the  other  lobe  of  the 
Sap. 

(b)  Xeltitiftiii  Operadon. — This  surgeon  marked  out  two 

thick  trapezoidal  tlaps  from  the  cheok.s. 

Each  flap  is  intendeii  to  form  the  corresponding  half  of 

[the  new  nose.    The  pedicles  of  the  flaps  are  situated  above 

Ijif-ar   the  lachr}Tnal  sac,   wliile 

j  iheir  bases  are  below.    Each  flap 

[contains  all  the  soft  parts  down 

I  to     the     bone,     including     the 

[periosteum,   which    is   stripped 

[off    the    exposed    |)ortions     of 

I  the    ascending     parts     of     the 

I  superior  uuixilla  on  either  side. 
The    flaps    are    sutured   to- 

'  gether  along  the  median  line, 
and  are  att^iched   also  by  their 
^out«r    margins    as    in    S)Tne's 
■procedure. 

H  The  sides  of  the  nose  are  sup{)orted  and  kept  in  contact 
^hn  a  hare-lip  pin,  which  is  passed  through  both  alie,  while 
^BIp  parts  transHxed  arc  compressed  by  meiuis  of  a  pince-nez, 

which  is  steadied  by  the  steel  pin. 
j|B       The  results  of  these  operations  have  not  been  very  satis- 
Hiiusi'Orv. 

H      4.  Other  Operations, 
^^       (a)  Oilier  6  Openiti'm. — A  short  account  of  this  method  is 

^veu  by  Dr.  Joseph  Bryant,  in  his  "  Manual   of  Operative 
H  Surgery,"  in  the  following  words  : — 

^L^  "An  operation  was  performed  for  a  deformity  caused  by 
fHb  loss  of  the  ida,-,  columna,  cartilages,  lobe,  and  a  portion  of 

the  septum,  due  to  lupus.     The  no.se  was  not  more  than  an 

inch  long,  due  to  arrest  of  development  of  the  ossa  nasi,  to 

■which  was  attached  a  strip  of  cartilage.     The  integument  of 

the  lip  and  cheeks  had  been  involved,  and  could  not  therefore 
^be  depended  upon  for  flaj)s. 

B  "  Oilier  commenced  two  diverging  incisions  in  the  median 
■  line  of  the  forehead,  two  inches  above  the  eyebrows,  and 
"  Quried  them  downward  to  within  one-fourth  of  an  inch  from 
tiM  outer  side  of  the  nasal  oritice  (Fig.  242), 
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"  The  upper  portion  of  the  triangular  flap  included  the 
corresponding  portion  of  periosteum  down  to  the  upper  end 
of  the  nasal  bones.  The  dissection  fras  continued  along  the 
right  nasal  bone,  omitting  the  periosteum,  down  to  its  lower 
end,  from  which  the  cartilage  was  separated ;  but  it  remained 
attached  to  the  flap.  The  left  nasal  bone  was  separated  from 
its  bony  connections  with  a  chisel,  leaving  it  attached  to  the 
flap  by  its  anterior  surface ;   the   cartilaginous  septum  wiis 

then  divided  ft-nni  before 
backwards  and  down- 
wards with  scissors,  and 
left  attached  by  its  base 
to  the  cutaneous  carti- 
lage, that  a  central  sup- 
port might  be  provided 
for  the  new  structure. 
The  whole  flap  was  then 
di'awn  downwards,  untU 
the  upper  border  of  the 
loosened  nasal  bone  (left) 
catne  opposite  to  the 
lower  border  of  the  right 
one,  when  they  were 
fastened  together  with  a 
metallic  suture.  The 
sides  of  the  flap  were 
then  imited  to  the  check, 
and  the  frontal  incision  closed  above  its  apox." 

In  this  case  it  is  said  that  the  space  k-ft  by  tho  rennival  of 
the  left  nasal  bone  was  tilled  by  bone  developed  from  the  peri- 
osteum that  had  been  slid  down  from  the  forehead. 

(b)  Wood's  Operation. — In  one  ease  Jlr.  John  Wood 
formed  a  new  nose  from  a  broad  flap  taken  from  the  upper 
lip.  The  flap  was  fi-eed  of  both  its  cutaneous  and  its  mucous 
layers,  and  this  separation  extended  as  far  a.s,  but  not  through, 
the  red  margin  of  the  hp.  The  flap  wa.s  turned  upwards,  and 
was  fixed  by  sutures  to  the  upper  margin  of  the  defective 
area,  which  had  been  freshened  to  receive  it  The  raw  surface 
thus  presented  was  finally  closed  in  by  lateral  flaps  taken 
from  the  cheeks.     It  may  be  questioned  in  such  a  ciise 
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whether  the  labial  flap  would  really  be  of  assistance,  and 
whether  it  would  in  auy  material  degree  help  to  prevent  the 
nltioiate  shrinking  ami  flattening  of  the  new  nnse. 

(C)  Operationa  for  Depre>tiied  Nose. — In  these  instances 
the  nose  is  perfectly  flat.  The  integuments  are  probably 
sound,  and  no  actual  gap  or  defect  marks  the  surface.  The 
bones  and  cartilages,  however,  which  support  the  organ  are 
wanting  to  a  greater  or  a  lesser  degree,  and  the  resulting 
deformity  is  considerable. 

Operative  interference  in  this  class  of  case  has  been 
attended  with  but  unsatisfactory  and  disappointing  results. 

In  some  examples  one  of  the  above  complete  operations 
for  the  formation  of  a  new  nose  has  been  carried  out.  In 
such  instances  the  scanty  tissues  of  the  depressed  nose  have 
made  u.se  of  to  form  secondary  flaps.  The  operative 
aeasures  aUiide<l  to  in  the  section  on  "  operations  to  prevent 
dejiression  of  the  new  nose  "(page  23)  have  been  applied  in 
th«^^  instances.  In  Vemeuil's  method,  described  below,  the 
ase  of  nasal  flaps,  aided  by  a  much-modified  frontal  flap,  is  the 
conspicuous  element  in  the  operation. 

It  is  at  present  a  matter   of  question  wliftlur  in  these 
stances  a  better  or  loss  unsightly  result  cjiimot  be  obtained 
by  the  adjustment  of  an  urii- 
ti<rial  nose.     As  the  operations  — 

in  vogue  cannot  be  considered 
to  have  been  as  yet  entirely  put 
Lft.iide  in  favour  of  mechanical 
ippliftiices,  the  best  known  of 
them  are  here  described. 

It  is  as.sumed  that  the  tip 
and  alje  of  the  nose   are  not 

iting. 

(a)   Vemeitil's  Operaticm. — 
An  incision  is  made  vertically 
long  the  median  line  of  the 
Efdepressed  organ. 

At  each  end  of  this — *.«.,  at 
th«*  nK>t  of  the  nose  and  just  al)ove  the  aire — a  transverse  cut 
is    made.     The  two  no-sal  flaps  thus  marked  out  (Fig.  243) 

dissected  up.     A  comparatively  small  oblong  flap  is  now 
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raised    I'rom  the   middle  of  the   forehead,  its   pedicle  being 
placed  between  the  two  inner  eanthi. 

It  is  turned  tliTwnwards — without  torsion  of  the  pedicle — 
80  that  it  closes  the  lar^e  opening  made  into  the  niisal  fossie 
by  the  dissection  of  the  nasal  flaj)s.  The  raw  sin'tace  is 
anterior  or  external,  the  cutaueous  surface  looks  towards  the 
nasal  fossfv. 

This  flap  is  fixed  in  position  by  a  few  sutures. 

The  two  nasal  or  lalei-al  flaps  arc  now  ilr.iwn  over  it,  and 

are  imited  together  in  the  median  line.     The  wound  in  the 

forehead  is  closed  as  far  lus  |H>ssible  by  means  of  sutures  and  a 

hare-lip  pin,  and  the  granulating  surface  left  is  subsetpieiitly 

grafted.  The  pedide  of 
the  frontal  flap  will,  at 
a  later  period,  require  to 
be  divided  and  triniined. 
In  Verneuil's  case  the 
now  nose  thus  formed  was 
raised  one-third  of  an 
inc?h  above  the  afljoining 
surface,  'i'hf  scars  formed 
by  the  lateral  incisions 
fade  gi-adiially  into  the 
naso-lahial  sulci  and  the 
folds  licucath  the  eye. 

Mr.   Jacobson    speaks 
■well  of  this  operation. 

(b)  Dieft' II  bach's  Op- 
eration.— An  incision  is. 
made  with  a  narrow- 
bladcd  knife  along  the 
outer  border  of  the  depres.sed  area  on  each  side  (a,  Fig.  244>. 
These  two  incisions  mark  out  an  intervening  median  strip  of 
tissue,  c,  which  should  be  three  times  broader  at  its  lower 
or  labial  end  than  at  its  up|ier  extremity.  The  u])per  part 
of  this  strip  joins  the  foreheiul,  the  lower  parts  the  lip. 

At  the  outer  side  of  each  of  these  incisions  another 
(fc,  Fig.  244)  is  made  down  to  the  bone.  Tliese  lateral  cuts 
commence  a  few  lines  below  the  first  incision,  are  carried 
obliquely  downwards,  parallel  with  them,  and,  skirting  the 
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>m*r  limits  of  (he  nostril,  serve  to  separate  tbe  alse  from  the 
Dnes.  The  poluiima  is  elongated  by  means  of  short  parallel 
»vers«s  inelsions  made  in  the  median  part  of  the  upper  lip. 
tissues  of  the  cheek  are  sntiieiently  dissected  up  from  the 
liiaxilhe  through  the  lateral  incisions  to  make  them  freely 
iovable. 

The  three  flaps  (c,  d,  d)  are  then  raised,  and  their  lower 
«rrlers  pare<l  obliquely,  so  that  they  have  been  compared  to 
be  stfliies  of  an  arck 

The  three  strips  are  re-united  with  sutures,  and  are 
stained  in  position  and  made  to  project  by  drawing  the 
JettM^hetl  portions  of  th<!  cheek  towards  the  median  line  of  the 
aose.  The  cheek  tissues  are  fixed  in  position  by  means  of  two 
aiig  hare-lip  pins,  which  are  passed  through  their  margins 
(»ni|  beneath  the  nose.  Tin-  i>oints  penetrated  by  the  pins  are 
julicatcd  in  Fig.  244  by  the  dots  e  e.  The  pins  are  fixed  by 
aing  pa&sed  through  two  narrow  strips  of  leather,  and  by 
itiivnns  of  these  strips  the  new  nose  is  compressed  laterally, 
ud  its  median  j)art  made  to  project. 

Fig.  244  shows  the  result  obtained  by  Diefleubach  and  the 
Ipjwarajice  presented  by  the  patient  a/tt-r  the  operation. 

Fergusson  advocated  thus  operation,  and  carried  it  out  in 
kt  least  one  case.  He  sjieaks  of  the  result  in  this  instance  as 
L'ing  "  as  fttviiurable  as  could  reasonably  have  been  desired." 
Tinift  has  scarcely  endorsed  the  opinion  this  great  surgeon 
Bxpressed  of  Dietl'enbach's  work.  Of  him  he  wrote : — "  His 
■kill  in  rhinoplasties  .si-ems  to  be  such  that  he  will  repair 
ir  rear  up  this  most  im[>ortunt  feature  with  all  the  genius  of 
Telford,  and  finish  his  handiwork  with  the  Phidian  touch  of 
( 'bantrey." 
(«•)  Dr.  Weir,  of  New  York,  in  instances  of  undue  short- 
i  of  the  nose.  ad\-i.ses  that  a  cut  be  luado  acro-ss  the  nose 
transverse  direction,  that  the  tip  be  drawn  down  to  the 
J»!siired  position,  and  that  the  wedge-shaped  gap  which  results 
■oiii  .such  depression  be  tilled  in  by  transplanting  flaps  from 
,  checks 
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The  operations  carried  out  for  the  relief  of  slighter  de- 
formities and  [tartial  defeats  of  the  nose  are  very  numerous, 
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and  for  the  most,  pai-t  consist  simply  in  -the  application  of  the 
common  principles  of  plastic  surgery  to  the  part. 

1.  Fistulous  Openinjfs  of  small  size,  li-ading  into  the 
nasal  cavities,  may  be  closed  by  frfsheninji^  the  edges,  by 
freeing  the  tissues  of  the  margins,  and  approximating  them 
by  sutures. 

Larger  openings  may  be  closed  by  one  or  other  of  the 
methods  already  di^scribed  for  deal- 
ing with  defects  of  various  sizes  and 
shapes  (page  4  et  seq.). 

2.  Defects  in  the  Central  Part 
of  the  Nose — the  root  and  lower 
third  Ix'ing  quite  sound — itiay  be 
remedied  by  the  gliding  method 
(|)age  4),  or  by  means  of  definite 
latrral  flaps  derived  from  the  tissues 
of  the  cheek. 

3.  The  Formation  of  a  New  Ala 
may  be  accomplished  in  many  ways. 

(a)  From  the  Nasal  Tissues  of  the 
same  Side  —  DeiionviUier's  Opera- 
tion.— A  pedunculated  triangular  Hap  is  cut  from  the  sound 
tissues  of  the  nose,  just  above  the  defective  ala.  The  pedide 
is  placed  internally  at  the  tip  (Fig.  245). 

The  incision  is  commenced  near  the  tip  on  the  sound  side 
(rt),  and  pa.sses  upwards  («  b)  nearly  to  the  root  of  tin-  nose. 
From  the  end  of  this  a  second  cut  (h  c)  descends  obliquely  to 
terminate  at  the  upper  and  outer  angle  of  the  defect  (o). 
This  flap  is  dissected  up,  and  its  lower  part  should  contain  a 
strip  of  undestroyed  cartilage.  It  is  Hnally  displaced  down- 
wards, and  fixed  in  position  by  sutures — the  margins  of  the 
defect  having  been  already  freshened  to  receive  it. 

(b)  From  the  Ala  of  the  Oppositt!  Side — Laiigenbeck's 
Operation. — The  most  convenient  shape  to  give  the  defect  is  a 
quadrilateral  one.  From  the  upper  and  inner  angle  of  the  de- 
fect un  incision  {a  b.  Fig.  24(j)  is  carried  downwards  along  the 
dorsiun  of  the  nose,  nearly  to  the  apex  on  the  sound  side.  A 
second  incision  {c  d)  is  made,  parallel  to  the  first,  and  nms 
from  just  below  the  inner  canthus  to  the  junction  of  the  ala 
with  the  cheek.     The  lower  ends  of  the  two  incisions  are 


RIIIXOPLASTT. 


sr 


^bo 


Tig.  346. — LAXOEVBEOZ'S  ta:^- 

TtAi.  ttaixonjinr. 


united  by  a  third  cut  (6  d),  which  runs  just  along  the  free 
rder  of  the  ala. 
The  quadrilateral  flap  thus  marked  out  is  detached  from 
tho  cartilage  as  far  up  as  the  line  of  its  biise  (a  c). 

It  is  then  drawn  over  to  the  other  side,  and  is  fixed  by 
>>s  to  the  freshened  margins  of 
ofective  area. 
It  will  be  observed  thatatrlan<ju- 
r  piece  of  sound  skin  is  left  at  the 
p  of  the  nose. 

The  defect  left  upon  the  sound 

:de  should  be  closed  as  far  as  pos- 

ble,  and.  when  granulating,  should 

■orously  grafted  to  prevent  the 

.traction  which   would   otherwise 

l>e  inevitable. 

(C)  From  the  Upper  Lip —  Weber's 
Operatio'ii. — The  margins  of  the  de- 
fw^tive   ala  having  been   freshened, 

an  oval  flap  is  cut  from  the  centre  of  tlic  lip.  The  pedicle 
cif  this  flap  is  attached  alone  to  the  columna.  while  its  free 
tiiargin  reaches  to  the  prolabiutn.  Only  a  part  of  the 
lliickness  of  the  lip  is  concerned  in  the  flup. 

It  is  turned  upwards,  and  tixed 
into  position  by  sutures.  At  the  end 
of  three  or  four  weeks  the  pedicle  is 
divided,  and  is  applied  to  the  iimer 
surface  of  the  flap,  so  as  to  give  a 
thicker  and  rounder  margin  to  the 
new  ala. 

4.  The  Formation  of  a  New 
Columna  is  frequently  called  for. 

(.v)  The  columna  may  be  formed 
from  the  tissues  of  the  upper  lip, 
in  the  manner  already  descrilied 
(page  22). 

(b)  It  may  be  derived  from  the 
dorsum  of  the  nose — Hueter's  opera- 
tion.   A  quadrilateral  flap  (a,  Fig.  247)  is  taken  from  the 
dorsum.     The  pedicle  of  the  flap  is  placed  near  to  the  tip  of 


,  FiWBi  Ihe  lip  :  n.  From  the 
tuitr.      Hntxtt'*     operation. 


88 


OPERATIVE   SUBOERY. 


the  nose,  and  its  free  border  not  Car  from  one  inner  canfhus. 
The  periosteum  of  the  ntisal  bone  is  detuflicd  with  the  flap. 
The  flap  is  transplanted  Ijy  twistmg  the  jiedicle. 

OPKIt.VT[0.\.S    FOR    nAHE-LlP. 

The  Best  Time  for  Operation. — Vory  dirt'erent,  and  to  sor 
extent  ipiite  iiTeconcihibk',  opinions  have  l)een  expressed 
upon  this  matter.  The  principal  point  of  di.spute  has  been 
concerned  with  very  earl}-  operations — operations  undertaken 
during,'  the  Hrst  few  weeks,  or  even  the  tir.st  few  days,  of  life. 

The  weight  of  evidence  and  of  opinion  is,  I  think,  now 
decidedly  opposed  to  these  early  operations,  and  emjihatiealiy 
ojipo.sed  to  o|)GratioHs  undertaken  within  a  few  hours  or  days 
of  birth. 

The  best  period  for  dealing  witli  a  hare-hj)  would  appear 
to  be  between  ihe  third  and  (he  sixth  months. 

In  my  own  praetiee  I  j)refer  to  operate  in  the  later  rather 
than  in  the  earlier  part  of  ihis  period. 

It  is  well  that  the  defect  should  be  dealt  with  before 
dentition  commences.  The  first  tooth  to  protrude  (the  lower 
central  incisor)  makes  its  apj)earanoe  about  the  seventh 
month ;  the  upper  incisors  are  not  usually  "  cut "  until  the 
eighth  month. 

It  is  de.sirable,  therefore,  that  the  deformity  should  be 
dealt  with  before  the  seventh  month. 

Against  qiute  early  ojicrations,  such  as  are  undeitaken 
during  the  first  or  second  month  of  lii'e,  the  following  objec- 
tions may  be  urged : — 

1.  The  vitality  of  the  very  j^ouug  infant  is  low,  and  the 
mortality  of  the  first  two  months  of  life  Ls  remarkably  high. 
During  the  first  four  weeks  after  birth  the  death-rate  is  57132 
per  1,000;  during  the  next  four  weeks  it  is  21H:17  per  1,000; 
between  two  and  three  months  of  age  it  has  fallen  to  15710; 
and  at  the  age  of  six  months  the  death-rate  is  represented  by 
11509  per  1,000  ( Registrar- ( J eneral's  thirty-eighth  Report). 

2.  In  the  very  yoimg  infant  the  parts  are  sniall  and 
fragile,  are  difticidt  to  handle,  antl  are  more  readily  damaged. 
The  tissues,  moreover,  atlord  a  less  firm  hold  for  sutures. 

3.  The  difficulty  of  feeding  is  soon  got  over  with  CAre  and 
attention,  and  the  risk  of  marasmus,  which  is  stated  by  some 
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to  attend  hare-lip,  has  not  been  shonii  to  otier  a  valid  reason 
for  early  operation.  The  djild  who  has  become  wasted  has 
probably  been  indifferently  cared  for,  or  is  the  subject  of  some 
inteniirrent  disease,  and  a  hasty  closure  of  a  cleft  in  the  lip 
can  liurdly  be  expected  to  rouindy  the  one  or  to  remove  the 
other.  The  argument  that  the  child  has  wasted  is  an  argu- 
ment for  postponing  rather  than  for  hastening  the  operation. 
The  marasmic  infant  is  u  wretcln-d  subject  for  plastic  surgery ; 
and  if  the  feeding  of  the  child  has  been  properly  and 
llmroughly  carried  out,  the  hare-lip  can  .seldom  be  advanced 
as  the  cau.se  of  the  mal-uutritiou  If  the  palate  be  sound, 
man}'  children  with  even  .severe  hare-lip  can  suck  admirably. 

In  order  to  ensure  the  success  of  the  operation  the  child 
should  be  in  good  health,  and  its  digestive  functions  in  perfect 
order.  It  would  be  calamitous  to  discover,  after  the  operation, 
thai  the  infant  was  the  subject  of  a  cough  or  of  severe  coryza. 

Another  element  necessary  to  success  is  a  good  nurse. 


SINGLE   HARE-LIP. — THE   USUAL  OPERATION. 

The  Form  of  the  Hare-Lip  will  deterniine  the  details  of 
the  oj)eration  or  the  method  selected.  There  may  be  merely 
a  notch  in  the  lip,  or  the  cleft  may  extend  into  the  nostril,  or 
may  end  just  short  of  it. 

In  the  most  favourable  cases  the  edges  of  the  cleft  are 
equal,  are  of  substantial  thickness,  and  ai-e  not  widely 
separated.  Tlie  majority  of  the  examples  of  hare-lip  may, 
perhaps,  be  placed  in  this  category. 

In  less  favourable  instances  the  margins  of  the  split  are 
unequal  and  widely  divergent,  and  it  may  be  that  the  tissues 
of  the  lip  are  scanty  and  adherent.  Owing  to  the  septum 
turned  over  to  one  side,  the  ala  of  the  nose  of  the 
opposite  sifle  may  be  flattened,  and  the  nostril  represented  by 
ft  nK-re  iraasverse  slit. 

The  compUcation  of  cleft  palate  may  exist. 

The  Instruments  Required.  —  A  line,  narrow,  sharp- 
pointx'd  s<ulp.l  i.r  a  sniiiU  tenotome  (for  the  less  simple 
iin?thoils  a  slender  double-edged  knife  is  useful) ;  slender- 
bladed  di.ssecting  forceps  with  toothed  points ;  small  sharp- 
pointed  scissors  curved  on  the  flat ;  straight  blunt -poui tod 
•cLssors ;  arter}'  forceps ;  sequestrum  forceps  with  broad  ends 
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pfoteeted  by  indm-rubber ;  needles  and  sutures :  needle-holder ; 
i^eet*l  'h«re-lip  forceps"  to  compress  the  lip:  a  gag  and 
tof^foe  forceps  may  be  useful ;  properly-prepared  plaster :  small 
DM  spooges. 

The  Operation. — The  operation  here  described  is  that 
most  usually  carried  out  in  Great  Britain,  and  is  the  method 
adapted  to  the  majority  of  the  cases  of  single  hare-lip. 

Tlie  infant  is  wTapped  up  in  a  towel  or  sheet,  so  that  the 
head  alone  projects,  in  this  mummy-Uke  guise  it  is  easily 
handled,  and  the  movements  of  its  hmbs  are  restrained. 

The  jiiifient  lies  supine,  with  the  head  well  raised  and 
supported  upon  a  sand-bag  or  firm  cushion. 

Tho  surgeon  faces  the  patient,  or  stands  to  the  right-hand 
side.  An  assistant  places  himseli  behind  the  child,  and 
steadies  the  head,  while  at  the  same  time  he  compresses  the 
facial  arteries  agaiiLst  the  lower  jaw.  The  administrator  of 
chloroform  will  stand  upon  the  left  of  the  table. 

First  Step. — Grasping  the  upper  lip,  the  surgeon  proceeds 
to  separate  it — upon  each  side  of  the  gap — from  the  maxilla. 
This  can  best  be  eft'ected  by  means  of  small  sharp-j)ointed 
scissors  curved  on  the  flat.  The  scissors  must  be  kept  close 
to  the  bone.  It  may  be  necessary  to  detach  one  ala  of  the 
nose  from  the  maxilla.  In  any  case  the  detachment  should 
be  sufficiently  free  to  allow  of  the  margins  of  the  cleft  coming 
together  readily  and  without  the  least  tension. 

If  the  maxilla  of  one  side  project  inconveniently  beyond 
its  fellow,  it  should  be  forcibly  bent  back  with  sequestrum 
forceps,  the  blades  of  which  are  protected 
by  india-rubber.  "  The  bone,"  writes  Mr. 
Jacobson,  "should  be  felt  to  crack  when 
tliis  is  done,  otherwise,  if  merely  bent 
back,  it  springs  forward  again,  and  causes 
tension  of  the  flaps." 

Second  Step. — The  edges  of  the  cleft 
are  pared.  Tlie  lower  angle  of  one  flap 
of  the  lip  is  seized  with  line-toothed 
diKsccting  forceps,  is  drawn  upon,  and  the  margin  is  then 
pared  with  the  narrow  scalpel  The  incision  for  ]>aring  the 
edge  should  commence  above,  at  the  upper  angle  of  the  gap, 
and   descending  obliquely,  should  curve   inwards,  when   the 
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red  mftTgin  or  lower  angle  of  the  flap  is  nearly  reached 
(Fig.  248). 

\STien  one  side  has  been  treated,  the  other  is  dealt  with. 

Or  the  lip  on  one  side  having  been  made  tense,  it  may 
be  transtixed  in  its  whole  thickness  from  before  backwards, 
by  the  narrow  scalpcL  The  point  is  entered  just  above  the 
lower  angle  of  the  flap,  and,  tho  edge  being  directed  upwards, 
the  knife  is  made  to  cut  towards  the  upper  angle  of  the  gap, 
to  follow  that  angle,  and  finally  to  descend  upon  the  other 
sida  The  knife  is  then  withdrawn,  and  is  not  allowed  to 
cut  its  way  out  The  piece  isolated  by  paring  will  still  be 
attached  to  the  lip  at  both  ends,  and  its  detaeliiuent  may 
be  left  untd  some  of  the  sutures  have  been  introduced,  and 
antil  the  amount  of  tissue  required  for  the  formation  of  a 
good  free  margin  to  the  new  lip  has  Ix^on  ascertained. 

In  any  case  the  paring  luust  bo  freely,  liberally,  and 
evenly,  carrie<i  out  The  raw  surface  should  be  as  wide  as 
possible.  esjK'cially  below. 

During  this  step  there  may  be  much  bleeding,  which  must 
be  checked  either  by  pressure  upon  the  facial  arteries,  or  by 
the  compression  of  each  coronary  artery  at  the  angle  of  tho 
mouth,  lielween  the  thumb  and  finger  of  an  assi.stant  The 
bitter  procedure  is  the  more  efticacious,  but  the  operation 
area  is  encroached  ujwn  ami  disturbed,  and  in  the  place 
of  an  assistant's  fingers  .some  form  of  hare-lip  compression 
forceps  may  be  used. 

Third  Step. — Tho  gap  is  now  closed.  The  u.ssistant  who 
holds  ihe  head  presses  the  cheeks  together  with  his  fingers, 
so  that  the  two  raw  surfa<>es  are  approximateil.  The  approxi- 
mation must  be  exact.  The  margins  are  then  imited  by 
means  of  silkworm-gut  sutures  carried  on  straight  nwdles. 

Tlie  first  suture  should  involve  the  middle  of  the  lip,  the 

.1  the  lower  portion,  and  the  third,  the  segment  ne^r  the 

;ril.  Thest?  are  tlie  three  main  sutures.  They  should 
include  the  whole  thickness  of  the  lip,  excluding  the  nuicous 
membrane  only :  and  the  first  or  median  suture,  if  properly 
intro<iuce<l,  should  command  the  coronarj'  arteries  when  it 
is  finally  drawn  tight. 

It  is  well  to  piuss  tlie  three  needles  one  after  the  other. 
and  to  leave  them  in  the  tissues  until  it  has  been  oscertauied 
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that  the  l»est  possible  approximation  of  the  raw  edges  has 
been  obtained.  From  the  manner  in  which  the  cheeks  are 
held.  th(>  rc'liitions  between  the  two  sides  of  the  eleft  may 
be  disturbofL  The  three  needles  act  as  three  temporary 
hare-lip  pins. 

After  the  surgeon  is  satisfied  that  the  best  ])ossible  adjnst- 
ment  has  lieen  obtained  (and  one  or  more  of  the  needles 
may  have  to  be  re-introduced  before  it  is  obtained),  the 
sutures  are  drawn  through,  tied  in  the  usna!  way  (page  44, 
vol.  i.),  and  cut  iiuxiorately  short. 

The  three  stitches  are  introduced  about  one-third  of  an 
inch  from  each  side  of  the  cleft. 

Twii,  three,  or  more  sutures  are  now  inserted  at  the  free 
margin  of  the  new  lip,  e-tpooially  upon  its  inner  or  alveolar 
aspect.  These  are  composed  of  tine  catgut  or  tine  silk,  and 
are  passed  by  means  of  slender  curved  nei/dles  held  in  a 
needle-holder. 

Some  of  the.so  tine  stitches  ra.ay  be  required  along  the 
main  wound,  and  one  will  usually  be  needed  for  the  margin 
of  the  nostril. 

Dressing  and  After-treatment. — The  wound  having  been 
well  dried  with  small  }>ieces  of  tine  s])onge,  the  surface  is 
dusted  with  iotloform,  and  is  covered  with  a  stri]>  'if  soft 
gauze.  The  gauze  may  consist  of  several  layers,  and  the 
component  strip  must  be  cut  to  exactly  tit  the  part,  and 
should  not  extend  on  to  the  cheek.  It  is  well  that  the  wound 
be  supported  with  strips  of  Seabury  and  Johnson's  strapping. 
Each  strip  is  the  wi<lth  of  the  lip.  One  piece  is  divided  fi)r 
li.ilf  its  length  into  two  narrow  limbs;  the  other  piece  is 
narrowed  fur  one-half  its  extent  into  a  single  limb.  The  im- 
divided  parts  having  been  made  fast  to  the  cheeks,  the  free 
strips  are  ititerlaoed,  and  are  made  to  draw  the  cheeks 
together  and  to  prevent  tension  upon  the  wound. 

In  the  nursing  of  the  case  every  care  must  be  taken  to 
keej)  the  area  of  the  wound  as  dry  as  jiossible,  to  keep  the 
nostrils  free  from  mucus  so  far  as  can  be  managed,  and  to  so 
feed  the  patient  that  no  strain  falls  upon  the  wound. 

Young  infants  can  be  kept  perfetily  quiet  for  many  days 
after  the  opci'ation  by  the  administration  uf  repeated  minute 
doses  of  chloral.     Children  so  treated  remain  remarkably  still, 
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not  cry,  and  appear  not  to  sutler  the  least  harm  from  the 
of  the  drug.     In  my  own  cases  it  is  given  regularly,  and  I 
have  never  seen  anything  but  good  result  from  its  employment. 

In  patients  a  little  older  thim  the  average  of  those  who  are 
subjected  to  this  operation,  steps  must  be  taken  to  prevent 
the  child  from  meddling  with  the  dressing. 

The  wound  should  be  ins]>ected  on  tlie  second,  or  at  the 
latost  the  third,  day.  The  child's  hea<l  must  be  tirudy  hold  by 
the  uurse,  and  the  cheeks  should  be  grasped  and  pushed 
forwards  while  the  strapping  is  being  removed  and  re-applied, 
so  that  the  parts  upon  each  side  of  the  woimd  may  be  quite 
relaxed. 

The  wound  mu.st  be  carefully  cleaned  with  cotton  wool, 
and  again  dressed  with  a  dry  dressing. 

As  a  rule  no  .suture  nee<^l  be  removed  until  the  sixth  or 
seventh  day.     They  may  be  removed  on  successive  days. 

The  strapping  may  be  employed  until  healing  is  sound,  or 
in  a  favourable  case  until  about  the  tenth  day. 

At  a  later  jjeriod  a  frirther  plastic  operation  may  be 
needed  to  improve  the  appearance  of  the  parts,  and  especially 
to  remove  any  notching  which  may  occur  at  the  free  margin 
of  the  new  lip. 

Should   the  wound  break  down,  the  case  should  not  be 
de<l  as  hopeless.     The  raw  edges  should   still   be   kept 

roxitMate<l,  and  every  assistance  given  to  the  process  of 
granulation. 

Comment. — The  operation  cannot  be  so  well  carried  out, 
nor  ran  tlie  head  be  kept  so  steady,  if  the  infant  be  hold  in  the 
nurse's  lap,  as  is  not  infrequently  iwlvised. 

It  is  most  essential  that  the  lip  shoidd  be  well  freed  on 
both  sides  of  tlie  gap.    If  this  be  effectually  done,  there  is  no  ' 
tension  put  upon  the  wound,  and  even  in  quite  large  clefts  the 
pared  margins  are  brought  readily  into  contact. 

The  paring  should  lie  accomplished  with  a  knife,  and  not 
witli  scissors. 

llie  recommendation  that  as  little  as  j)ossiblo  should  be 
cut  away  is  not  one  that  should  be  followed.  In  jiaring  the 
edges,  ihrn-  must  iw  no  stinting.  The  fault  of  the  young 
operator  consists  usually  in  removing  too  little,  rather  than 
too  much. 


of  th< 
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If  fhf.  lips  are  pared  as  adriaed — the  indaoos  tflmunath^ 
»imx\>dy  tc^low — there  is  little  risk  of  a  notch  fomm^  when 
'  the  scar  contract&  The  possibilitr  of  snch  notchii^  has  been 
\^r^nii  as  an  objecticn  to  this  operation. 

feti'^strated  arterr  forceps  are  not  well  adapted  {at  seizing 
th/;  ifianrins  of  the  flap&  The  forceps  used  should  have  no 
"catfth."  ' 

Hare-lip  pins  are  Terr  seldom  needed.  If  the  separation 
of  the  lip  from  the  maxilla  is  as  free  as  it  ought  to  be,  Uie  use 
of  the  pin  can  but  rarely  be  caUed  for. 

If  the  pin  be  used,  some  sloughing  of  that  part  of  the 
wtMlul  which  lies  beneath  the  figure  of  eight  ligature  is  not 
uncornmoTi.  Imperfect  healing  in  that  situation  is  frequent 
«;riough,  and  the  cicatrices  left  by  the  pin  are  often  unsightly 
and  permanent 

if  f>ins  are  called  for  in  an  exceptional  case,  they  should  be 
▼ery  slender,  be  made  of  fine  steel,  and  should  be  removed 
in  forty-*;ight  hours. 

The  old-fashioned  hare-lip  pin  was  of  large  size,  was  made 
of  such  sf>ft  metal  that  it  could  be  easily  bent,  and  was 
amongst  the  most  uncouth  of  surgical  appliances. 

Some  surgeons  use  silver  \*-ire  for  the  median  suture  j(i.e., 
the  MJturc  which  commands  the  coronary  arteries),  employing 
gut  or  horsehair  or  silk  for  the  other  stitches. 

Silkwonn  gut,  if  tied  in  the  manner  already  described 
(page  44,  vol.  i.),  answers  admirably.  There  is  no  knot  to 
press  into  the  tissues,  the  ends  of  the  suture  lie  flat,  and  it  can 
be  tiglitencfl  or  loosened  while  in  situ. 

Hairwby's  trass  is  a  very  ingenious  contrivance,  but  it 
cannot  claim  to  be  of  practical  value.  It  may  well  be 
dispfJiiscfl  with. 

liOiiis's  bandage  is  of  service  to  support  the  tissues  of  the  lip, 
and  to  k<!(!|)  the  cheeks  pressed  a  little  forwards.  Mr.  Mason 
doKcrihos  it  ivs  follows  ■, — A  double-headed  roller,  less  than  an 
inch  in  width,  and  a  yard  and  a  half  longj  is  placed  with  its 
centre  over  tlio  middle  of  the  forehead,  and  the  two  ends  are 
then  carried  behind  the  head  over  the  ears  to  the  occiput, 
whore  they  are  made  to  cross  and  are  brought  forward  again. 

Two  .nlits  are  now  made  in  one  end,  while  the  other  end  is 
divided  into  two  tails.     The  two  tails  are  passed  through 
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the  two  slits,  and  then,  by  making  traction  upon  the  ends 
of  the  bandage  so  treated,  the  edges  of  the  lip  are  brought 
together.  The  ends  are  carried  back  again  to  the  nape 
of  the  neck,  and  there  fastened. 

Mr.  Jacobson  calls  attention  to  the  fact  ("  Operations  of 
Surgery."  page  332)  that  "  in  some  cases  of  hare-lip  death 
from  dyspnoea  may  take  place  very  soon  after  the  operation. 
Thus,  where  the  cleft  has  been  a  large  one,  and  the  upper  Up 
when  restored  is  tight,  when  it  overhangs  the  lower,  if  the 
nostrils  are  flattened  and  partially  closed  by  the  operation, 
owing  to  the  tension  of  the  parts,  so  little  breathing-space 
may  lie  left  that  temporary  interference  with  respiration 
may  oc^cur,  with  grave  and  even  fatal  results  before  the 
breathing  can  be  accommodated  to  the  altered  circum- 
stances, and  before  the  parts  dilate  and  stretch." 

OTHER   OPERATIONS   FOR  .SINGLE   HARE-LIP. 

N^laton'a  Operation. — ^\^len  there  is  only  a  slight  notch 
in  the  lip,  as  shown  in  Fig.  24y.  this  operation  is  very  useful. 
Such  a  notch  may 

due  to  congenital  / 

;ect,  or  may  more  J^^»i^^ 

frequently    depend  ^ 

UiMjn  nnduecontrac- 
tion  at  the  site  of  a 
previous    operation  Fig.  us.—niuiTox's  onBiunow. 

for  hare-lip. 

The  notch  is  circumscribed  by  a  /^-shaped  incision,  which 
docs  not,  however,  involve  the  border  of  the  lip.  With  fine- 
pointed  forceps  the  piece  so  isolatetl  is  drawn  downwards,  so 
that  a  diamond-shaped  wound  is  produced.  The  opposite 
sides  of  the  wound  are  united  by  sutures  (Fig.  249). 

The  slight  projection  wliich  is  left  at  the  edge  of  the  lip 
will  shrink  and  disappear  in  the  coiuse  of  time. 

Malgaigne'a  or  Clemot's  Operation. — In  single  hare-Up  of 
moderate  dej,'ree.  in  which  the  margins  of  the  cleft  are  equal, 
or  nearly  so,  and  in  which  there  is  but  little  divergence,  this 
mciho4l  is  advised  by  some  in  the  place  of  the  usual  operation. 

It  is  claimed  for  it  that  the  possibility  of  a  notch  beinj 
left  at  the  edge  of  the  lip  is  removed. 
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Fig.  260.    maloaioxe's 

Ol'KHATIOX. 


The  edges  of  the  cleft  are  freshened  by  detaching  a  flixji  im 
either  side.     Each  Hap  is  attached  below,  but  free  above,  and 
they  meet   at  the  upper   angle   of  the 
cleft. 

The  manner  in  vvhieli  these  flaps  are 
cut  is  illustrated  by  the  lateral  flaps 
shown  in  Fig.  255. 

These  flaps  are  seized  with  toothed 
forceps,  arc  drawn  dowiiwards,  and  are 
kepi  out  of  the  cleft  (Fig.  250).  The 
upper  part  of  the  cleft  is  then  united 
by  sutiin's,  while  the  projecting  portions  of  the  flaps  are 
shortened  to  the  extent  re<juired,  am!  are  then  joined  together 
by  a  few  fine  stitches  (Fig.  250). 

In  the  place  of  a  notch  a  considerable  prominence  is  left 
on  the  margin  of  the  lip,  tind  this  may  need  a  little  paring 
dowii  if  it  persists  at  the  end  of  six  months. 

If  the  mai^ins  of  the  cleft  are  imequal,  as  is  so  coinnioniy 
the  case,  a  perfect  apposition  of  the  wound  is  very  difficult 
when  this  method  is  carried  out. 

JFr.  Jacobson  also  notes  that  "unless  great  care  is 
taken,  a  little  skin,  impercejitible  at  first,  but  showing  white 
after  a  tiiiic,  may  remain  beiow  the  red  line,  or  as  a  break 
in  it." 

Mirault'a  Operation. — When  the  edges  of  the  flap  are 
very  uusyinmetrical,  and  when  they  diverge  considerably,  the 
following  o|K>ration  gives  admirable  residts  : — 

A  flap  is  cut  Iron)  the  shorter  or  more  vertical  margin  of 
the  cleft.  It  is  free  above,  and  is  attached  below  near  to  the 
red  Iwjrder  of  the  lip  (Fig.  251,  o).  It  is  most  conveniently 
fashioned  by  transtixing  the  lip  just  above  this  border,  and  by 
allowing  the  knife  to  cut  its  way  out  at  the  upper  angle  of 
the  cleft,  nds  flap  must  be  coiupo.sod  of  the  entire  thickness 
of  the  lip,  umst  be  large  and  substantial,  and  not  a  mere 
paring  from  the  edge  of  the  cleft. 

The  longer  or  more  oblique  margin  of  the  gap  is  now 
freshened  by  paring,  lUid  care  nnist  be  taken  that  the  raw 
surface  is  as  witle  »vs  possible. 

The  flap  is  now  drawn  down  and  placed  in  position,  and 
the  wotmd  closed  by  sutures  (Fig.  251). 
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Fig.  2A1.— XniA17I.T'8  OPEIUTIOK. 


In  this  operation  it  is  especially  important  that  the  separa- 
tion of  the  lip,  which  Irns  already  been  insisted  upon  (page  40), 
should  be  very 
frtely  rarried  out 
It  may  be  neces- 
ut  detach  one 
»th  ahf.  The 
of  the  gap 
mnst  be  approxi- 
mated without 
tension.  A  common  fault  in  this  procedure  consists  in  making 
thi'  flap  too  small  and  scanty. 

Qirald^s'  Operation. — This  is  adapted  for  severe  fonus  of 
single  hare-liji,  where  the  margins  are  very  imequal  and 
divtjrgcnt,  and  especially  where  the  cleft  enters  by  a  large  gap 
into  the  nostril. 

The  tissties  on  each  side  of  the  cleft  must  be  well  and  ex- 
tensively freed  from  the  maxilla.  From  the  .shorter  and  less 
oblique  margin  of  the  cleft  a  Hap  (Fig.  252,  u)  is  mit,  us  in 
Mirault's  opuratioa     From   the  upper  end  of  the  incision 

terminating  this 
flap  a  second  cut 
(6)  is  carried  out- 
wards, just  below 
the  border  of  the 
nasal  aperture. 

From  the  more 

obliijue    or    longer 

side    of    tlie    clefl 

its    apex    or    free    <>nd  (c) 

is   ilrawn   downwards,   and 


X 


162.— anuu>t:8'  opioiatiojc. 


another  flap  is  fn.shioned  with 
downwartla  The  tirsl  flap  (a) 
forms  the  new  raaipn  of  the  Up.  The  other  flap  is  dniwn 
upwarfls,  .so  that  its  apex  (r)  is  fixed  to  the  extremity  of  the 
iucision  (h).  and  this  strip  of  tis.sue  serves  to  form  the  lower 
iindary  of  the  new  nostril. 

The  .st>mowhat  complicated  wound  produced  by  the  trans- 
fMwilion  of  these  flaps  is  closed  by  sutures,  and  the  flaps  them- 
rcs  80<airely  tixcd  in  place. 

Hagfedoro's  Operation. — With  a  sharp-jiointed  knife  the 
inciiiiun  3-4-2  ^Fig.  253)  is  made  on  the  lateral  side  of  the  cleft,. 
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and  tlie  incision  4-3-2  on  the  median  margin.  Finally,  with  a 
pair  of  sharp  scissors,  the  incisions  5-1-4  an>  made  upon  each 
side  of  the  defect.  The  mmgins  of  the  gap  thus  isolated  are 
removed,  i.e.,  the  whole  of  the  inargiii  from  5  to  2.  The  raw 
surfaces  are  then  adjusted  as  shown  in  the  middle  diagram 
in  Fig.  253.  By  this  it  will  be  seen  that  the  points  wliioh 
were  before  on  each  side  of  the  cleft,  and  which  are  indi- 
cated by  corresponding  figures,  are  brought  together — i.e.,  the 
point  marked  3  on  the  right  side  is  imited  to  the  point  marked 
3  on  the  left  side,  and  so  on.     Or  the  incisions  may  be  dis- 


Fig.  253.— RAOEDOitM'a  opebatiov. 


posed  as  shown  in  the  right-hand  side  diagram  in  Fig.  253, 
the  points  upon  each  side  of  the  cleft,  which  are  indicated 
by  corresponding  figures,  being  brought  together. 

DOUBLE    HAllE-LIK 

The  operation  required  in  cases  of  double  hare-lip  is  of  the 
same  character  as  that  already  described. 

In  many  instances  the  defect  is  more  easily  remedied 
when  it  is  double  than  when  merely  a  single  gap  exists.  In 
the  most  favourable  forms  of  double  hare-hp  the  sides  of  the 
cleft  are  symmetrical,  and  are,  moreover,  more  nearly  parallel 
than  is  the  case  in  single  hare-lip. 

A  malplaced  pre-maxillary  bone  is  the  most  troublesome 
compUcation  met  with  in  dealing  with  this  deformity. 

The  Form  of  the  Hare-Lip. — From  the  point  of  view  of 
operation,  Mr.  T.  Smith  {Lancet,  1867,  voL  ii)  divides  double 
hare-lip  into  the  three  following  varieties : — 

1,  When  the  pre-maxillary  bone  is  in  situ,  and  the  two 
clefts  are  simple  and  fairly  bilateral. 

2.  When  the  pre-maxillary   bone  is  separated    from 
rest  of  the  jaw,  and  projects  forwards,  in  some  cases 


I 
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Others  being  attached  to  the  vomer,  and  hanging  firom  the 
p  of  tlie  nose. 
3.  When  the  pre-niaxillary  bone  is  small  and  ill-developed, 
and  when  the  clefts  are  widely  gaping. 

The  follo\ving  are   the  operations  a<lapted  for  the  three 
varieties : — 

First  Variety. — In  this  sim[)le  form  the  skin  over  the  pre- 
maxilliiry  bone  is  freed  from  its  deep  attachments  behind,  and 
its  edges  are  pared  so  that  it  receives  a  U-  or  V-shaped  out- 
line The  margins  of  the  lip  on  I'ach  side  are  then  pared  in 
the  manner  already  dex-ribed  (page  40).  The  portions  of 
th«'  lip  may  or  may  not  need  to  be  freed  from  their  attach- 
ments (Fig.  254).  Tlie  raw  edges  are  finally  united  with 
silkworm-gut  sutures.  Owing  to  the 
small  size,  and  the  shape  of  the  central 
piece,  the  residting  wound  is  more  or 
less  Y-shaped. 

In  order  to  avoid  the  notching 
which  not  infrequently  occurs  in  the 
median  line,  when  nicatrisation  has  taken 
place  after  this  opt-ration,  thick  flaps  with 
sciuare  ends  may  be  cut  from  eacli 
margin  of  the  main  cleft,  as  shown  in  Fig.  255.  These  flaps 
have  their  attached  ends  downwards.  They  are  united  to 
the  raw  margins  of  the  central  segment  above,  and  to  one 
ler  along,  what  is  now  the  new  margin  of  the  lip.  The 
ient£  of  the  lip  will  need  to  be  freed  from  tlicir  deep 

connections  on 
each  side  of  the 
cleft. 

Hag  edorn'a 
Modificaticm  of  the 
usual   operation   is 
illustrated   in  Fig. 
256,  and  can  be  best 
understood     by    a 
«tndy  ol   the  diagram.      The  soft  parts  covering  the   pre- 
inaiillary  bone  are   pared   liberally.     The  raw   margin  pro- 
iluced  \&  bounded  by  the  incision  4-a-l-o-4. 

The  margins  of  the  cleft  are  pared  in  the  manner  shown. 


Fig.  264.  —  OPEBATIOK 

ron  couBLB  HxaE-up. 
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The  part  actually  removed  in  the  freshening  process  is  left  un- 
shaded in  the  diagram,  and  is  bounded  by  the  incision  4-2-3. 
The  lateral  cuts  a'l  and  o'V  are  nearly  parallel  with  the  free 
margin  of  the  lip. 

The  raw  edges  are  united  in  such  a  way  that  points 
marked  in  the  figure  by  corresponding  numbers  are  brought 
together  by  sutures  (Fig.  256). 

Second  Variety. — In  this  variety  the  projecting  pre-max- 
illary  bone  offers  a  serious  obstacle  to  the  proper  closure  of 
the  cleft  by  operation. 

Many  very  different  plans  have  been  proposed  for  dealing 
with  this  unfortunately-placed  piece  of  bone. 

It  is  needless  to  consider  the-se  various  methods  in  detail : 
many  are  obsolete,  many  differ  from  one  another  in  but  the 
most  insigniticant  feature. 

The  experience  of  the  past  and  the  expressed  opinion  of 
most  living  authors  are  practically  unanimous  upon  one  point, 
viz.,  that  the  pre-maxillary  bone  should  be  preserved  when- 
ever possible,  and  that  its  excision  is  a  procedure  to  be  con- 
demned.   If  this  little  piece  of  bone  be  removed,  a  permanent 
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gap  is  left  in  the  hard  palate,  the  upper  lip  tends  to  become 
flattened,  malplaccd,  and  unsightly,  and  is  liable  to  be  re- 
tracted on  inspiration  The  patient  loses  a  point  which 
might  prove  useful  in  supporting  false  teeth.  There  occurs 
in  time  a  want  of  correspondence  between  the  upper  and 
lower  dental  arches,  and  the  patient  is  said  to  be  "under- 
hung." 

The  following  courses  might  be  recommended  in  dealing 
with  this  bone : — 

(a)  In  the  simplest  cases  the  pre-maxillary  bone  may  be 
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forcod  back  into  line  with  the  rest  of  the  jaw.  This  may  be 
done  either  with  the  thumbs  or  by  using  necrosis  forceps  with 
smooth  blades  protected  by  india-rubber. 

This  fracture  can  be  effected  when  the  attachment  of  the 
OS  incisivimi  is  slender,  and  when  there  is  room  Ix'tween  the 
maxiiltc  to  receive  the  displaced  fni>,'ttient. 

If  it  tends  to  protrude  after  sue  li  I'lueture,  the  bone  may 
be  held  in  place  by  catgut  sutures  attached  to  the  upper  jaw. 

If  the  maxillte  offer  no  space  to  receive  the  fracture<l 
frajfmenl,  a  bed  for  the  bone  may  be  made  by  removing 
small  portions  of  the  maxillie  with  the  chisel,  and  then  fixing 
the  fragment  in  position  with  sutures. 

(6)  Very  usually  the  bending  bat;k  of  the  bone  is  resisted 
by  the  cartilaginous  vomer  of  children,  and  the  elasticity  of 
kt  structure  causes  the  fragiuent   to   be  again  protruded 

m  the  pressure  is  removed. 

In  such  a  case  a  portion  of  the  vomer  may  be  excised 
subjioriosteally,  as  advised  by  Bardeleben,  Gu^rin,  and  others. 
An  incision  is  made  along  the  free  border  of  the  septum, 
leaving  its  arteries  intact ;  the  periosteum  and  mucous  mem- 

te  arc  then  elevated  on  either  side,  and  a  triangular 
lent  is  excised  from  the  vomer.  The  os  incisivum  may 
now  be  |»ushed  into  place,  and  may  be  retained,  if  needed. 
by  one  or  more  sutures. 

The  bleeding  in  this  operation  is  apt  to  be  free,  uiUess 
the  subperiosteal  method  be  closely  adhered  to. 

(e)  Should  a  case  occur  in  which  by  no  method  yet  named 
the  little  bone  can  be  reduced,  then  the  mucous  meinbrane 
covering  it  may  be  incised,  and  the  main  part  of  the  bone, 
Uigether  with  the  temporary  incisors,  scooped  out  with  a 
goug<i  After  such  a  measure,  which  was  advised  by  Sir 
William  Fergusson,  little  but  periosteum  and  a  thin  plate  of 
bone  would  n-main. 

After  the  reduction  of  the  bone,  the  gap  is  closed  by  one 
of  the  incthtxls  alreatiy  advised. 

Third  Variety.— In  the  last  of  the  three  varieties  named, 
the  two  margins  of  the  lip  have  merely  to  be  brouglit  together 
anil  united  to  one  another,  and  to  any  portion  of  the  central 
si'^inent  which  may  be  available.  To  effect  this,  an  extensive 
aeiwrution  of  the  lip,  and  possibly  of  the  cheek,  on  either  side, 
e  2 
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will  have  to  be  carried  out,  for  until  the  soft  parts  have  been 
well  freed  from  the  underlying  bones,  no  approximation  is 
possible. 

It  is  in  these  cases  that  the  use  of  the  fine  steel  hare-lip 
pins  may  be  of  service,  and  in  any  instance  the  lip  must  be  well 
•supported,  and  the  cheeks  kept  pressed  forward.  Strapping 
applied  as  described  (page  42),  and  Louis's  bandage  (page  44) 
will  serve  to  effect  these  ends. 

An  excellent  series  of  woodcuts,  illustrating  almost  every 
known  form  of  operation  upon  hare-lip,  will  be  found  in 
Gerhardt's  Ghirurg.  Erkank.  des  KindeaaZtera,  vol.  ii,  page  132, 
Tubingen,  1889. 
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Pl.\3T1C  OPEaATIONS    TO    REMEDY   CERTAIN   DEFECTS  OF  THE 

Lips. 

The  defects  here  dealt  with  are,  for  the  most  part,  such 
as  result  from  the  removal  of  epitheliomatous  growths  by 
operation,  and  losses  of  tissue  due  to  destrurtivL^  ulceration, 
to  lupus,  to  bums  and  to  injuries,  and  notably  to  gimshot 
wounds. 

The  defects  will  be  mostly  of  triangular  or  quadrilateral 
outline. 

Tlie  operations  proposed,  or  actually  earned  out,  in  tliese 
cases  ore  very  numerous,  and,  in  many  instances,  very 
complex.  No  one  operation,  nor  even  one  method  of 
operating,  can  meet  the  requirements  of  every  case.  Every 
individual  example  must  be  taken  upon  its  merits,  and 
much  must  be  left  to  the  judgment  and  ingenuity  of  the 
operator. 

A  very  large  number  ot  methods  for  restoring  the  lips 
are  depicted  in  Serre's  Atlas  {Traiti  a-ur  I'arl  de  TfMavrer 
ItM  Difformitds  de  la  Face,  Montpellier,  1!S42),  and  also  in 
Szynianowski's  Handbuch  der  operativen  Chirwrgie,  1870 
Dr.  Buck's  work  upon  the  subject  is  described  in  his 
"Contributions  to  Reparative  Surgery,"  New  York,  1876. 
In  the  following  account  of  the  most  usual  opejations,  I 
bavo  d^a^ra  largely  upon  the  excellent  description  of  chei- 
loplastic  methods  given  in  Karl  Ixibker's  Chirurglache  Opera- 
iiondehre  (Wien,  1885). 

General  Observations. — Tn  all  these  operations  great  care 
must  he  bestowed  upon  the  sutures,  and  especially  upon  those 
which  fix  the  new  margin  of  the  Up.  The  sutures  should 
include  all  the  tissues  except  the  mucous  membrane. 

A  few  tine  silk  sutures  involving  the  mucous  membrane 
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cmh'  may  be  inserted  along  the  free  nuu:gm  of  the  lip.  The 
l>ej>t  ujaterial  for  the  main  stitches  is  silkworm-gut  Hare- 
lip pias  will  be  required  in  many  instances  They  must  be 
fine,  and  made  of  good  steel,  so  that  they  cannot  be  bent  out 
of  a  strai}(ht  line.  The  thread  fixing  the  pin  should  be  of  silk 
applie'l  in  a  figure  of  8,  and  as  short  a  length  as  possible 
should  Ix:  applied.  The  great  mass  of  silk  ligature  sometimes 
twisted  about  hare-Up  pins  is  capable  of  producing  some 
sloughin;^  from  pressure,  and  of  interfering  with  the  healing 
of  the  wound  at  the  most  important  part. 

Hare-lip  pins  should  be  avoided  whenever  possible,  and  if 
the  tissues  upon  each  side  of  the  gap  to  be  closed  are  well 
freed  their  employment  may  be  less  often  imperative. 

A  large  proportion  of  these  operations  are  performed  upon 
old  persons,  in  whom  the  tissues  are  lax  and  extensile. 

The  blee<ling  during  the  operation  is  arrested  by  compress- 
ing the  coronary  arteries,  which  is  done  either  by  the  finger 
and  thumb  of  an  assistant  or  by  special  forceps  or  clamps. 

One  of  the  sutures  or  one  hare-lip  pin  must  be  so  intro- 
duced as  to  command  the  coronary  arteries  when  the  wound 
is  adjusted. 

Supi)orting  strapping  will  very  seldom  be  required. 

Any  carious  teeth  in  the  jaw,  and  especially  diseased 
incisors,  should  be  removed  before  the  operation,  and  the 
mouth  placed  in  as  healthy  a  condition  as  possible. 

In  adult  males  the  parts  must  be  carefully  shaved. 

A  drj'  dressing  of  the  simplest  character  should  be  em- 
ployed, lotloform  answers  well,  and  the  bandage  of  Louis 
alrea<^ly  described  (page  44)  is  of  service. 

Hare-lip  pins  should  be  removed  on  the  third  day,  if  not 
before. 

It  is,  important  that  the  mouth  be  kept  well  and  fre- 
quently wa-slied  out  Discharge — which  the  patient  has  no 
power  to  expel — is  apt  to  accumulate  between  the  cheeks 
and  the  lower  jaw,  and  behind  the  lower  lip.  It  is  retained, 
and  decomposes.  The  mouth  should  be  frequently  flushed 
out  with  an  irrigator,  and  still  more  frequently  rinsed  out  by 
th(i  patient  One  of  the  best  solutions,  both  for  the  irrigator 
and  us  a  raouth-\va.sh,  is  a  one  in  sixty  or  a  one  in  eighty  solu- 
tion of  carbolic  acid. 
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THE   LOWER   LIP. 

1.  The  Closure  of  Wedge-shaped  Defects  by  the  Method 
of  Gliding  or  Lateral  Displacement. 

iso  lonj,'  lis  the  ba.si!  of  the  triangular  defect  is  less  than 
half  the  noniiul  width  of  the  lip  the  surgeon  may  bring  the 
wl^cs  of  the  freshened  wound  together  and  unite  them  by 
sutures.  Even  if  the  defect  involve  more  than  hali"  the  width 
of  the  lip.  direct  imion  by  sutures  may  often  be  carried  out, 
esjMicially  in  old  subjects  with  relaxed  tissues  and  possibly 
etlentulous  jaws.  If  tlie  defect  be  median,  no  loss  of 
symmetry  will  be  observed ;  but  if — as  is  oft^n  the  case — one 
lateral  portion  of  the  lip  bo  involved  more  tlian  the  other, 
then  some  traction  upon  one  comer  of  the  mouth  will  follow, 
and  the  aperture  will  tend  to  become  rounded  on  the  att'ected 
side.  The  turm  of  tlie  mouth  may  be  left  considerably  dis- 
torted, and  the  aperture  be  too  small 

It  is  assumed  that  in  the  adult  the  normal  oral  aperture 
should  admit  three  fingers  placed  side  by  side. 

In  sucli  cases  the  Mdkod  of  Iluetcr  may  be  carried  out 
After  the  margins  of  the  defect  have  been  brought  together, 
or  the  lar;ge  grosvth  excised,  an  incision  is  made  in  the  cheek, 
stiurting  from  the  oral  angle  and  dire<'ted  horizontally  outwards. 
This  cut  involves  the  whole  thicknes,s  of  the  cheek  upon 
the  distorted  side.  The  mucous  membrane  upon  each  side  of 
this  new  wound  is  reflected  a  little,  and  is  then  united  to  the 
skin  by  sutiires,  so  that  the  raw  surfaces  ar(?  covered  In 
order  tliat  the  new  angle  of  the  mouth  should  also  be  lined  by 
mucous  membrane  an  obliijue  incision  running  upwards  and 
outwards  is  made  in  that  membrane,  and  the  Uttle  triangular 
flap  tlius  marked  out  is  drawn  into  the  angular  recess  and 
sw:ured  there. 

The  entire  incision  in  the  mucous  membrane  wiU  there- 
fore* have  the  outline  of  the  letter  -<  placed  horixontall)'. 

This  procedure  is  verj-  similar  to  that  known  by  French 
Hirgeons  as  Serre's  Method. 

In  dealing  with  defects  of  considerable  size  and  of  fri- 
angular  outline,  one  or  other  of  the  methods  of  gliding 
alr»>ft/ly  described  (page  4)  may  be  employed.  In  the  lower 
lip,  th»*  most  convenient  operation  among  these  is  that  known 
to  Jaescke'a,     {See  page  5.) 
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In  the  cAse  of  a  laige  median  defect  the  incisions  made 
irould  be  symmetrical,  £.«.,  a  curved  incision,  starting^  from 
the  an^Ie  of  the  mouth  and  ending  at  the  lower  Ixjrder  of  the 
jaw,  would  be  made  upon  either  side  The  flaps  thus  marked 
out  would  be  joined  in  the  median  line  after  they  had  been 
well  freod  frnm  the  parts  Unicath. 

2.  The  Closure  of  Quadrilateral  Defects,  and  the  Resto- 
ration of  the  Lower  Lip  by  means  of  Flaps. 

fA)  LaiKjmhfi.rk'n  Operation. — The  lower  horizontal  margin 
of  the  defect  is  [iioloiigtd  on  cither  side  by  incisions,  which  pass 
along  the  remainder  of  the  lower  hp,  round  the  angles  of  the 
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mouth,  and  into  the  upper  lip,  in  the  manner  shown  in  Fig. 
257,  A.  Tlie  broader  the  defect  to  be  closed  in,  the  nearer 
must  the  incisions  approach  the  median  segment  of  the  upper 
lip.         • 

This  segment,  however,  must  always  be  left  intact,  so  that 
the  communications  between  the  coronary  vessels  and  the 
arteries  of  the  septum  may  not  Ik>  di.sturbed. 

The  portions  of  the  lips  thus  marked  out  are  mobilised, 
and  are  drawn  together  towards  the  symphysis  of  the  lower 
jaw,  and  are  there  united  by  sutures.  Sutures  must  always 
bo  placed  at  the  new  angles  of  the  mouth,  in  order  to  preserve 
the  normal  outlinea  The  rest  of  the  wound  is  finally  closed 
(Fig  257.  B). 

This  method  is  not  adapted  for  cases  in  which  the  loss  of 
substance  extends  downwards  beyond  the  movable  part  of 
the  lower  lip.  In  such  in.stances  it  would  be  impossible  to 
detach  the  upper  lip  suftii'icntly,  and  even  if  that  could  bo 
carried  out  the  oral  aperture  would  be  too  small 
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(b)  Esthlander'a  Operation. — This  method  maybe  employed 
when  tiie  loss  of  subbtauce  in  the  lip  is  partial,  and  on  one 

A  B 
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side,  and  when  the  defect  extends  downwards  to  the  skin 
over  the  chin. 

A  triangular  tiap  is  so  fashioned  from  the  upper  lip,  that 
its  pedicle  or  base  contains  the  coronary  artery,  while  its  apex 
is  situated  on  the  cheek  (Fig.  258,  a). 

This  flap  is  then  turned  downwards,  so  that  its  apex 
comes  to  occupy  the  lower  angle  of  the  defect 

It  is  here  fixed  by  sutures.  The  gap  left  in  the  upper  lip 
is  closed  by  suitable  stitches  (Fig.  258,  b). 

Both  in  this  and  in  the  preceding  measure  a  lining  of 
mncous  membrane  is  obtained  for  the  new  lip  edge. 

(c)  Brwna'  Operation. — Bruns'  method  may  be  carried  out 
when  the  whole  breadth  of  the  lower  lip  has  to  be  restored,  as 
shown  in  F'ig.  259. 


f. 

■  Here  two  quadrilateral  flaps  are  fashioned  out  of  the  whole 

W      thickness  of  the  cheek  and  upper  Up,  and  are  placed  one  on 
Mch  side  of  the  mouth. 


1%.  20>.— SBTmuTioir  or  ram  uowjsa  up  :   aauNs'  oraunoir.    (After  Lahkir.') 


OPERATIVE   SURGERY. 


They  will  receive  a  liberal  blood  supply  from  the  facial 
arterifs.  After  having  be<-n  Diobilised,  they  iirc  so  turned 
downwards  that  their  upper  borders  can  be  sutured  together 
in  the  median  line. 

It  may  be  possible  to  adjust  the  mucous  membrane  lining 
these  flaps  in  such  a  way  as  to  provide  a  mucous  covering  for 
the  margin  of  the  new  lip  (Fig.  259). 

The  wounds  on  the  cheeks  are  finally  closed  by  sutures. 

(d)  Operations  by  Flaps  derived  from  the  Chin. — When 
the  tissues  of  the  cheek  or  of  the  upper  lip  are  unsuited  or 
unavailable  for  flap  formation,  use  may  be  made  of  the 
iiiLcguments  of  the  chin. 

The  skin  of  this  part  is  well  adapted  to  form  a  soimd  flap, 
but  in  these  operations  a  lining  of  mucous  membrane  is  want- 


Fig.  260. — bkstokahon  or  trb  lowkb  up:  LUtaEXBECx's  ofek^ttov. 

{A/Ur  L6ikrr.) 


ing  in  the  flap,  and  consequently  must  be  lacking — in  the  first 
instance  at  least — in  the  new  lip.  The  flap  may  be  single  or 
double. 

1.  Langenbeck's  Method  by  Single  Flap. — One  of  the 
margins  of  the  defect  is  cut  obliquely,  and  is  prolonged 
downwards  as  an  incision  through  the  tissues  covering  the 
chin.  Its  length  must  depend  upon  the  size  of  the  deficiency 
in  the  lip. 

Between  this  incision  and  the  lower  border  of  the  defect,  a 
triangular  piece  of  skin  remains,  which  serves  subsequently  to 
support  the  flap.  By  means  of  two  other  incisions,  which 
meet  at  right  angles,  a  flap  is  formed  with  its  base  or  pedicle 
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upwards  and  outwards  (Fig.  2(j0).     This  flap  is 

L'd  in  place  by 


taohed; 
sutures, 


IS 

The 


Fig. 'i61.— BE8T<,! 
lip:  btjck  am 
TIOX.      {J/lfl    J 


displaced  upwards,  and  is  securet 

wound  in  the  thin  is  closed  in  like  manner. 

2.  The  ilethod  of  Sjine  and  Buchtman  by  Double  Flaps. 
— Each  flap  is  made  to  correspond  to  one-hall"  of  the  new  iip, 
and  is  formed  by  prolonging  the  edges  of  the  defect  down- 
wards by  two  incisions  which  meet  and  cross  obliquely 
(a be. a  be.  Fig.  261).  Their  length  will  di-pend  upon  the 
size  of  the  gap  to  be  closed  after  due  allowance  has  been  made 
for  shrinking.  From  their  lower  ends  two  other  incisions  are 
made  at  right  angles  (b  c,  b  c', 
Fig.  261).  and  the  flaps  are 
completed  by  two  final  inci- 
sions, c  d,  d  d.  These  flajis  are 
liberated,  and  are  turned  up- 
w^ards,  so  that  they  may  be 
united  in  the  median  line  along 
the  lines  bc,b  c.  The  broad 
support  for  the  flap  which  is 
provided  by  Langenbeck's 
method  is  wanting  in  this 
o[jeration.  Two  small  triangular  raw  surfaces  may  be  left 
below,  and  wiU  be  allowed  to  close  by  granulation.  The 
central  and  prominent  part  of  the  chin  is  left  undisturbed. 

Only  in  extreme  cases  is  it  advisable  to  make  use  of  the 
skin  below  the  chin,  or  that  of  the  neck,  in  forming  a  new  Up. 
A  flap  with  a  narrow  pedicle  has  been  obtained  from  the 
front  of  the  neck,  and  has  been  transplnntt'd  upwards  by 
twisting  the  pedicle  (Delpe<h). 

The  tissues  over  the  chin  have  also  been  detached  from 
their  deep  connections.  Two  broad  lateral  pedicles  having 
been  thus  provided,  the  whole  of  the  separated  tissues  have 
displaced  upwards  en  masse  (Zeiss). 

THE  UPPER  LIP. 

PUsfic  operations  are  less  frequently  called  for  in  the 
upper  lip  than  in  the  lower. 

Defects  of  small  size  may  be  closed  by  certain  of  the 
k]  methods  already  flescribed  (pag(>  4),  and  in  a  few 
ee-s  by    operations   akin    to    those    above   detailed,   as 
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262,— BKSTOBATIOV  01  THS  ITPPBa  IXP:    DIEITZir- 

back's  opesatioh. 


performed  upon  the  lower  lip  (page  55).  Tlie  foUowiiig  special 
operations  represent  the  most  typical  of  the  very  numerous 
plastic  measures  which  have  been  advised  or  carried  out  in 
this  part. 

1.  For  Partial  Defects. 

(a)  The  Central  Pari  of  the  Lip  is  Dejunent. — Dieffenbach'a 
Operation. — The    central    part    of   the    upper    lip   may  be 

deficient,  and  an 
obtuse-angled  tri- 
angular defect  ex- 
ist, with  its  apex 
below  the  nose, 
and  with  its  edges 
covered  with  mu- 
cous membrane. 

Two  curved  in- 
cisions start  from 
tbe  apex  of  the  defect,  and  are  carried  round  the  alie  of  the 
nose  in  the  manner  shown  in  Fig.  262.  These  incisions,  to- 
gether with  the  margins  of  the  defect,  mark  out  two  flaps. 
These  are  detached  from  the  subjacent  parts,  and  are  brought 
together  in  the  median  line  (Fig.  262).  The  mucous  mem- 
brane, which  marked  the  bor- 
ders of  the  defect,  is  preserved, 
and  serves  to  form  the  free 
margin  of  the  new  lip. 

(b)  Oiie  Side  of  the  Lip  is 
Deficient. — Buck's  Operation. 
— In  the  case  cited  one-half  of 
the  upper  lip  and  a  portion  of 
the  cheek  had  been  lost 

The  lower  Up  is  divided 
where  it  joins  the  cheek  by  a 
vertical  cut  (a  b,  Fig.  26.3)  at 
right  angles  to  the  margin  of 
the  lip,  and  one  inch  in  length. 

A  second  cut  {b  c).  about  one 
inch  and  a  half   long,  starts 
ftonx  the  lower  end  of  the  first 
parallel  to  the  margin  of  the  lip. 


I 


Fig.  263. — BUcnc'B  opebatioh  fob  Bca- 

TOBATIOW  OF  TH2  UPPER  LIP.      (Bl4ek.) 

incision,  and  runs  forwards 
An  oblique  incision  (half  an 
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inch  in  len^h.  c  rf)  rans  upwards  from  tho  second  incision 
nearly  to  the  lip.  The  attachment  of  the  flap  is  at  this 
point,  and  therefore  the  cut  c  d  must  not  approach  too  close 
to  tho  lip. 

The  edijes  of  the  defect  are  now  pared,  and  the  soimd 
part  of  the  upper  Up  freely  detached  from  the  bone  beneath. 
The   lower-Up  flap   is  then  twisted  upwaids,  and  its  upper 
extremity  is  connected  by  su- 
tures with  the  freshened  edge 
of  the  upper  Up. 

The  gap  left  by  the  removal 

of  the  flap  is  closed  by  sutures. 

The  result  of  the  operation 

in    Buck's    reporte<l    case    is 

shown  in  Fig.  264. 

(C)  The  Aifigle  of  the  Mouth 
«  JDeformed  or  Contracted. — 
BtLck'e  Operation. — In  the  pre- 
ceding case  the  mouth  was  left 
contracted,  and  the  commis- 
sure of  circular  outline.  Such 
a  result  may  follow  upon  de- 
structive disease  or  bum. 

Buck's  method  in  such  ca.ses 
is  as  follows  : — 

An  inci-sion  (a  b,  Fig.  264)  is  made  along  the  red  border  of 
the  lip,  and  extends  to  an  equal  distance  into  both  the  upper 
»nd  the  lower  lips,  skirting  the  deformed  angle. 

This  cut  involves  the  skin  only,  not  the  mucous 
membrane.  A  sharp-pointed  double-edged  knife  is  inserted 
at  the  midtUe  of  the  curved  incision,  and  is  directed  flatwise 
towards  the  cheek  between  the  skin  and  the  mucous  mem- 
brane, so  as  to  separate  them  from  each  other,  as  far  as  the 
new  angle  of  the  mouth  requires  to  be  extended. 

The  skin  alone  is  next  divided  outwards  on  a  line  with  the 
commissure  of  the  mouth  {d  c). 

The  underlying  mucous  membrane  is  now  divided  in  the 
ifc  line,  but  not  so  far  outwards.     Tlie  angles  at  tho  outer 
of  the  two  incisions  are  a<'eurateiy  united  by  fine  sutures, 
iy-cut  edges  of  skin  and  mucous  membrane,  above 


Fi<r.  264.— book's  ortUATion  roa  : 

TORATION     OP     THE     ANOLE     OF 
MOUTH.      {liuck.) 
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and  below,  that  are  to  form  the  new  lip-borders,  are  shaped 
by  paring  (first  the  skin  and  then  the  mucous  membrane)  in 
sucli  a  manner  that  the  latter  shall  overlap  the  former,  after 
they  have  been  united  by  iine  sulures. 

Serre'8  Opera/ion. — The  angle  of  the  mouth  is  distorted 
by  cicatricial  contraction,  or  is  occupied  by  a  growth. 

Ini'isions   are   so   iiiado   (Fig.  2(1.5)   as  to  mai'k  out    two 


Fig.  '26S.— sesbb's  ofekatioit  fob  BEnoiuTiosr  of  thb  asole  or  the  mootb. 

triangles,  which  meet  by  their  bases  at  the  site  of  the  new 
angle  of  the  mouth. 

When  the  tissues  thus  circumscribed  have  been  excised 
the  edges  of  the  wounds  are  united  as  shown  in  Fig.  265. 
The  atljacent  integuments  are  drawn  together,  a  vertical  and 
a  transverse  intnsion  resulting. 

2.  The  Whole  of  the  Upper  Lip  requires  to  be  Restored. 

(1)  Operation  hi)  Lateral  Flapn  (Szyvianowski's  Met/a/d). 
--Lateral  flaps  of  the  full  breadth  of  the  lip  are  cut  from  the 
cheek   on  each  side.      Their  outer  extremities  are   curved 


Fig.  266.— IUSTO&1.TIOS  OF  TOE  tTPPEB  UP:  sEncA^rowsci's  orEKAnov. 

downwards,  so  as  to  relieve  them  from  tension.  After  they 
have  been  detached  theur  inner  extremities  are  brought' 
together,  and  united  in  the  median  line  (Fig.  266). 

(2)  Operation   by    Vertical  Flaps  {Sddillot'a  Method)  — 
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Flaps  of  quadrQateral  outline  are  raised  by  the  use  of  the  fol- 
luwing  incisions: — An  internal  one  (o  b.  Fig.  207)  starts  from 
;i  iK)int  midway  between  the  unglo  of  the  mouth  and  the 
lower  f-yelid,  and  ends  a  little  above  the  prominence  of  the 
chin.  An  inferior  horizontal  incision  (b  c)  pa-sses  outwards 
froui  the  lower  end  of  the  internal  innision  for  a  distance  of 
about  one  inch  and  a  hidf  An  external  incision  (c  d)  runs 
upw&rds  from  the  outer  end  of  the  last  wound  to  a  point  on 
a  level  with  the  ala  of  the  nose.  The  two  flaps  comprise  the 
whole  thickness  of  the  cheeks,  and  after  detachment  are  dis- 
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Fig.  2«7.— EXBTOiujioir  or  ikb  uppeb  ijp  :  s^jmxoT'i  ofebaxioh. 

placed  inwards,  so  that  their  lower  extremities  (b  e)  meet  in 
the  median  line  (Fig.  267). 

Di'-jfcnluick'n  Method. — In  this  operation  the  flaps  have 
their  free  ends  directed  upwards  instead  of  downwards.  A 
vertical  incision  (a  6,  Fig.  268) 

is   made   upwards    from    the  • 

angle  of  the  mouth  to  a  point 
aUive  the  level  of  the  nostril ; 
th«*ii  a  horizontal  cut  (6  c) 
extends  outwards  more  than 
equal  in  width  to  the  defect 
to  be  remedied  The  quadri- 
it»Tal  flap  is  completed  by  a 
^Vertical  incision  (c  d)  parallel 
to  the  first  and  ending  beyond 
the  angle  of  the  mouth. 

The  flaps  are  detached,  and  are  united  by  their  upper  ex- 
tremities {b  c)  in  the  median  line,  after  the  manner  of  the 
previous  operation. 


Fig,  268,— BBnoKAnoH  or  tkb  uffbb 

ZAT:   DISTFEHBACn'S  OPSSJLTION. 


CHAPTER    V. 


Operations  for  Cleft  Palate. 

These  operations  are  among  the  naost  brilliant  of  those 
which  belong  to  plastic  surgery.  They  are  concerned  with 
the  closure  of  clefts  of  all  kinds  in  the  palate,  but  are  for  the 
most  part  liraitwl  to  the  congenital  cleft.  Perforations  in  the 
palate,  when  <lue  to  disease,  are  usually  dependent  upon 
syphihs,  and  are  not  suited  for  operation  imless  the  health  of 
the  patient  be  sound  at  the  time.  In  selected  cases  large 
defects  in  the  soft  palate,  due  to  syphilis,  may  be  closed,  and 
the  same  may  bo  said  of  small  perforations  of  the  hard  palate. 
Large  clefts  in  the  hard  palate  in  syphilitic  subjects  are  not 
well  adapted  for  •■>|teratiiin,  and  are  usually  best  treated  by  the' 
introduction  of  un  obturator.  In  any  case,  it  is  well  that  an 
anti-syphilitic  treatment  be  carried  out  for  some  little  time 
before  the  operation. 

The  term  staphyloraphy  is  applied  to  the  operations  up<in 
the  soft  palate  ;  the  term  v/roTioplasiy  to  those  upon  the  hard 
palate. 

History  of  the  Operation.  —  The  operation  of  staphy- 
loraphy  appears  to  have  been  first  performed  by  Le  Mounier. 
The  lase  is  thus  described  by  Roliert,  in  his  AUmoires  swr 
dlfferetits  ohjids  de  Midecine  (Paris,  17G4) : — "  A  child  had  the 
palate  cleft  from  the  velurn  to  the  incisor  teeth.  M.  Le 
Monnier,  a  clever  dentist,  attempted,  with  success,  to  re-unite 
the  two  edges  of  the  cleft,  first  making  several  points  f>f  suture 
to  hold  them  together,  and  then  refreshing  them  with  a 
cutting  instrument.  InflammatioTi  ensued,  terminated  in 
suppuration,  and  was  followed  by  union  of  the  two  lips  of  the 
artificial  wound.     The  child  xras  pcrfeetly  cured." 

The  modem  operation,  as  now  practised,  was  gi-aduallv 
evolved  by  Graefe,  Roux,  Dieft'enbach,  and  others  during  the 
early  years  of  the  nineteenth  century. 
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With  regard   to  uranoplasty,  the  operative  treatment  of 
clefts  in  the  hard  palate  is  of  much  later  date. 

Dr.  John  Jlettauer  (.^TOertcu/i  Journal  of  Medical  Sciencen, 
ld37)  attempted  to  elose  clefts  in  the  hard  palat«  by  what 
tenned  tlie  granulation  process.  Several  incisions  were 
made,  and  the  separation  of  tlaps  was  foreshadowed.  Dr. 
Ma.son  Warren  {Ameriran  Journal  of  Medical  Sciences, 
LS-US),  however,  was  the  originator  of  the  method  of  closing 
these  clefts  by  flaps  composed  of  the  soft  parts.  He  com- 
menced the  detacrhment  at  the  edge  of  the  cleft,  and  pro- 
ceetled  outwards,  using  rectangular  knives.  Langenbeck 
elaborated  the  method.  He  commenced  the  detachment  from 
the  side  of  the  alveolus,  insisted  upon  the  importance  of 
separating  the  periosteum  with  the  mucous  membrane,  and 
used  raspatories  (  Weitere  Erfahruvgen  im  Gtbiete  der  Urano- 
plastik  mlttdnt  Ablosu/ng  dea  maeoaperiostalen  gauinvniiber- 
svufcJi,  Berlin.  1863y 

Mr.  Avery,  of  Charing  Cross  Hospital,  is  said  to  have  been 
the  tirst  surgeon  in  England  to  close  a  cleft  in  the  hard 
palatt!  by  operation  (Holmes's  "  System  of  Surgery,"  3rd 
edition,  vol.  il,  page  50«). 

Mr.  Thomas  Smith  showed  the  possibility  of  operating 
up<in  obildren  imder  chloroform.    To  this  surgeon  is  due  the 

lit  of  having  brought  this  once  complicated  and  unsatis- 

>ry  operation  to  its  present  position  of  perfection  and 
comparative  simplicity. 

Extent  of  the  Cleft. — The  extent  of  the  defect  may  vary 
firom  a  bitid  uvula  to  a  cleft  involving  the  whole  of  the  soft 
and  the  hard  palate,  and  which,  passing  through  the  alveolus 
ou  one  or  either  side  of  the  os  incisivum,  ends  in  a  hare-lip. 
The  oleft  may  be  limited  to  the  soft  palate,  and  if  the  velum 
be  witjrely  divided  there  is  usually  some  want  of  union  at  the 
i»»me  time  between  the  palate  bones.  Clefts  limited  to  the 
Lanl  palate  are  altriost  miknowii,  and  when  existing  are 
repn-sented  usually  by  certain  congenital  holes. 

The  defect  in  the  hard  palate  may  be  limited  to  the  palate 
i.  or  may  extend  as  far  forwards  as  the  apex  of  the  inter- 
maxitluy  bone,  or  may  be  completed  by  the  division  of  the 
«lve<iliis. 

The  defect  is  usually  somewhat  to  the  left  of  the  median 
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line,  and  the  septum  nasi — when  the  hanl  palate  is  involved — 
ia  commonly  adherent  to  the  margin  of  the  palate  process  of 
the  right  maxilla.  In  severe  cases  the  bony  septum  may  be 
quite  free  lielow  from  connection  with  any  part  of  the  palate. 

Circumstances  afiTecting  the  Operation. — The  severity  of 
Huy  given  case  (from  tho  point  of  view  of  operation),  and 
the  dirticulty  that  may  attend  aa  attempt  at  closure,  will 
depend,  not  so  much  upon  the  length  of  the  cleft  as  upon  its 
width  in  relation  to  the  amount  of  tissue  available  for  closing 
it.  In  the  soft  palate  tlie  velum  on  either  side  of  the  cleft 
may  bo,  on  the  one  hand,  of  considerable  width  and  substance, 
or  it  may  be,  on  the  other,  slirunkt-n,  small,  and  attenuated. 
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In  the  hard  palate  a  great  deal  depends  upon  the  height 

or  pitch  of  thf  vault. 

In  ctiSBs  of  highly  avclied  palates  wliich  on  transverse 
section  would  resemble  a  Gothic  arch,  the  dissecting  up  of  the 
Haps  is  comparatively  easy,  and  their  ftpjiro.xiiinUion  a  uiiilter 
of  little  diffioulty.  If,  on  the  other  hand,  the  paliilt.-  be  but 
slightly  arched,  so  that  it  would  resemble  on  section  a  Nonnan 
arch,  then  lliore  is  ditbrulty  in  tilitniiiing  subsimitial  flaps,  :aid 
still  more  diffictdty  in  bringing  them  tugether.  Mr.  Howard 
Marsh  (Lancet,  July  7th,  ls,s«)  well  illustrates  this  by  a 
simple  figure.  "  Supjw>siug  that  in  oach  of  two  eases  the  cleft 
is  lialf  an  inch  wide,  and  that  in  one  the  arch  takes  the 
direction  a  u  c  d,  and  in  the  other  the  direction  .\  E  F  D 
(Fig.  269, 1).  ^\^len  the  soft  parts  are  brought  togelluT  the 
flaps  A  K  and  i'  u  will  bo  too  short  to  bridge  over  the  gap ; 
but  when  the  much  longer  fla|>8  a  E  and  f  d  are  brought  I 
down,  they  will  meet  easily,  and  even  overlap."  The  manner 
in  which  the  cleft  of  the  hard  palate  termijiates  anteriorly  is 
a  matter  of  great  moment.     If  it  ends  in  a  point  like  a  thin 
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!g<>  (Fig.  2G9,  2),  the  shape  is  favourable.  But  if  the  an- 
terior eiwl  is  rounded  "  like  the  bow  of  a  hair-pin  "  ( Fig.  20!), :}), 
an  Mr.  Howard  Marsh  exjirosses  it,  a  great  difhcidty  is  intro- 
duced in  the  operation.     The  union  of  the  septum  nasi  with 

I  on<'  umxilla  is  a   favoural>le  condition,   since  there  will   be 

I  fiimi.shfd  for  one  side  of  the  cleft  at  least  an  abundant  Hap, 
Not  a  little  of  the  dittinidty  of  the  operation  will  dejx-ntl 

I  upon  the  size  of  the  mouth. 

The  f(u>tors  whirh  influence  the  operation  are  the  health  of 
the  patient,  his  intelligence,  his  amenability  to  treatment,  and 

!his  age. 

( >u  thus  last  point  the  ob.servations  of  Mr.  Thouuxs  Smith, 
who  iimst  be  regarded  as  the  chief  authority  on  palate 
ojienitions,  may  be  quoted. 

Mr.  Smith  condenms  very  early  operations.  "  Doubtless," 
he  writes,  '•  the  deformity  can  be  cured  Ln  very  early  infancy, 
but  rcpurd  being  hatl  to  the  difSculty  and  even  danger  of  the 
proceeding,  and  the  many  possible  cause.'*  of  failure  at   this 

^  perio«l  of  life,  it  is  prudent  to  postpone  operative  treatment. 
In  the  first  three  or  four  years  of  life  clefts  of  the  bony 
palate  generally  diminish  greatly  in  width,  especially  at  their 
anterior  e.Mremity,  where  in  the  process  of  growth  rissures  in 
the  alveolar  arch  may  be  observed  to  close  altogether  by 
coalescence  of  their  op[»osite  edges.  Thus  with  the  lapse  of 
time  the  operation  becomes  less  difficult  of  performan<ie,  and 
no  longer  dangerous.  ...  In  deciding  the  question  as  to 
the  l>est  time  for  ojxjrating,  the  difficulty  of  the  operation,  and 
the  constitutional  condition  of  the  patient,  must  be  taken  into 
consideration 

In  healthy  children,  clefts  involving  the  velum  only,  with- 
out deficiency  of  the  soft  parts,  may  generally  be  cured  in  the 

'  third  year  of  life.  Fissures  which  att'ect  the  soft  palate  and 
mure  or  less  of  the  hard,  may,  as  a  rule,  be  closed  before  the 
rnd  of  the  si.xth  ye-ar,  if  the  cleft  be  not  very  wide,  and  there 
is  a  sufficion<sy  of  material  for  flaps. 

"  In  ca.Hef»  of  unusual  local  <lifficulty,  or  where  the  general 
health  us  feeble,  or  there  is  considerable  infirmity  of  temper, 
the  operation  may  need  to  \.>e  still  longer  postponed  ;  but,  if 
the  case  be  curable  at  all,  it  is  rare  that  this  caimot  be  accom- 
plijthe<l  liefore  the  patient  is  twelve  years  of  age. 
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"  ^Vhen,  from  one  cause  or  another,  the  operation  has  been 
long  delayed,  though  a  successful  union  may  be  more  easily 
obtained,  the  residts  as  regards  articulation  will  be  less 
satisfactory." 

As  another  writer  expresses  it,  the  simpler  the  cleft,  and 
the  healthier  the  >  hiM  the  earlier  the  operation. 

Order  of  Operation. — In  cases  of  complete  cleft  it  was  at 
one  timo  advised  that  the  defect  in  the  velum  should  be  Arst 
closed,  and  that  the  hard  palate  should  be  dealt  with  at  a 
later  period.  Mr.  Smith,  however,  advocates  that  the  union 
of  bath  parts  of  the  palate  should  be  attempted  at  one 
operation. 

This  practice  I  have  always  followed,  and  the  results  have 
sho«-n  that  the  recommendation  is  sound. 

Mr.  Smith  makes  one  provisa  "  When  the  bringing  to- 
gether of  the  whole  cleft  in  one  operation  would  necessitate  so 
free  a  di^Hsion  of  the  soft  parts  as  to  endanger  the  vitaUty  of 
the  flaps,  it  is  advisable  to  close  tirst  that  part  of  the  cleft  that 
can  be  most  easily  a])proximated.  whether  it  be  the  hard  or 
the  sott  palata  TIus.  if  successful,  will  secure  for  the 
remaining  portion  a  lai^  supply  of  blood  in  the  subsequent 
operation." 

Instruments  and  Satnre  Material — Probably  tor  no 
operation  have  more  numerous,  inure  elaborate,  or  more  re- 
markable instruments  been  devised,  than  for  the  treatment  of 
cleft  palat&  A  great  variety  and  complexity  of  instruments 
means  not  only  a  difficult  operation,  but  also  that  succeeding 
sui^ons  have  made  attempts  to  assist  clumsy  or  unskilled 
fingers  by  mechanical  mean&  The  various  plugs,  gags, 
forceps,  knives,  and  needles,  invented  by  one  njan  or  another 
are  legion,  and  to  them  must  be  added  a  medley  of  lip- 
holders,  paiate-holders,  suture-twisters,  and  the  like  The 
majority  of  these  instruments  are  now  fortunately  obsolete. 
The  surgeon  should  be  able  to  work  with  simple  instruments, 
and  if  he  be  unable  to  suture  a  cleft  palate  without  an  armoury 
of  complex  tools  he  had  probably  better  leave  the  operation 
undone. 

The  following  are  the  instrtmientg  required.  Two  shar]v 
pointed  tenotomy  knives  in  long  and  slender  handles  for 
paring  the  edges  of  the  cleft.     A   blunt-pointed  knife  of  the 
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Bune  kind  fur  makintr  lateral  incisions  to  relieve  tension. 
Fergusson's  rectangular  knife  for  tracing  flaps  when  ono  has 
to  be  brought  down  from  the  septum  nasi  (Fig.  270).     Two 


Ki|;.  270. — rmaamaon's  cxett  pixate  khifb. 

pairs  of  long  sUnder-bladed  forceps,  one  serrated,  and  one 
with  tenaculum  points.     A  tine  Look  (Fig.  271).     A  pair  of 


Fig.  271. — OUST  FALATB  ROOK. 

small  sharp-pointed  scissors  curved  to  a  quarter  circle,  for 
dividing  the  connection  of  the  soft  paKite  with  the  nasal 
uiucons  membrane  at  tlie  posterior  margin  of  the  hard  puliite. 


Tic.  272.— (KTra'B  ribpatobt. 


^  Small  blunt-pointed  scissors,  curved  on  the  flat,  for  the  sutures, 
B  eta  Palate  raspatories  curved  as  an  aneurysm  needle,  and 
H  aiirttlier  raspatory  verj-  slightly  rurvcd.  Smith's  nuspatorios 
H  (Fig    272),  or  Olher's  instrument  (Fig.  273),  are  admirably 


Tig.  273.— OLLim's  otJBVKn  nuonra  fob  the  palatb. 


suited  for  the  purpose.     Two  needles  on  long  bandies,  and 

villi  eyes  at  the  [K)int  (Fig.  274.  Siiiiths  jiatteni),  for  the  fine 
I  sutures.     Smith's  in.stnmient  for  catching  the  sutures  at  the 

eye  of  the  needle  (Fig.  275).  A  tubular  needle  with  a  reel  at 
'  the  base   for   the  wire  sutures.      A   wire  twister  (Fig.  276). 

Ordinary   torsion    forceps  make    fair  wire    twisters.     Many 
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surgeons  tiiid  needles  twiste<l  like  a  ram's  horn,  set  in  a  handle, 
and  with  an  eye  near  the  point,  most  convenient.      Some 


Tig.  27*.—tatTrm  cixn  pauite  wkr»i.b. 

simple  oiirved  newlles,  and  a  plain  ueedle-holdcr,  maybe  nseftal 

A   gag   is   neiided,  and    Smith's    well-known    instrument 

answers  in  most  cases  admirably.     It  is  most  important  that  it 


J 


Fig.  27£.— noTB'B  ci.£it  palate  sdtube  catches. 

sliould  fit  the  patient,  and  that  it  should  be  carefully  adjusted. 
Mr.  Smith  points  out  that  <^asps  are  met  with  where  the  con- 
tinued depression  of  the  tongue  causes  difficulty  in  breatliing. 


Fig.  'iyfi.— wiBE  TWI8TBB.  ^m 

In  such  instances  Sliuson's  gag  may  be  used,  and  the  tongue 
be  held  down  by  a  rectangular  spatula.  ^ 

Whitehead's  speculum  is  shown  in  Fig.  277.     It  it  b«H 

nccessar\-  to 
hold  aside  the 
cheek,  the 
square  re<'t'- 
angular  re-  j 
tractors  used^| 
in  nephn-c- 
Icnuy  answer 
admirably.       fl 

A  number 
of  small  Tur- 
key    spoDgee 


Fig,  277.— WAPHYMRHAPHT.     (Lubitr.) 
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in  sponge-holders  are  required,  and  the  necessary  material  for 
the  vurioiis  siiniros. 

With  regard  to  the  sutiiro  material  iiuK'h  must  iir])cnd 
ujjon  the  custom  of  the  individual  siirgfun.  Horsehair 
answers  admirably  for  the  uvula,  and  for  tho  lower  and 
riiu^cid  part  of  the  velum.  It  is  distinctly  not  suited  for  any 
part  where  there  is  tension.  The  sutures  siuniltl  be  of  full 
length,  should  be  carefully  selected,  and  shouUI  be  softened 
before  the  operation  by  immersion  in  warm  carbolised  water. 
Horsehair  sutures  shoidd  be  tied  in  thrci'.  knots. 

For  the  principal  sutures,  for  those  that,  have  to  bear  strain. 
eU-anneaied  silver  wire  or  silkworm  gut  answers  aflmirably. 
he  latter  causes  apjmrently  less  irritation  :  but  as  sutures  of 
this  material  must  nc<!i'ssarily  be  in  short  lengths,  they  are  not 
so  easily  introduced,  and  are  not  so  readily  secured.  The  sUk- 
worm  gut  must  l>e  prepared  by  inunersion  in  a  hot  solution  ot 
carbolic  acid.  The  wire  is  secured  by  twisting;  tho  gut  by 
making  a  knot. 

Position  of  the  Patient. — The  upper  part  of  the  body 
must  be  well  raised,  and  t.lie  head  be  plai;ed  sufficiently  high 
10  prevent  the  surgeon  from  stooping.  The  head  should  rest. 
upou  a  hard  cushion,  or  be  received  in  a  depression  in  a  sand 
bug.  It  must  be  thrown  well  back.  The  table  should  be 
narrow.  ITie  surgeon  stands  on  the  right  facing  the  patients 
The  anaesthetist  takes  his  place  on  the  left.  One  assistant, 
stiUiding  at  tlie  end  of  the  table,  tixes  the  patient's  head  and 
attends  to  tlie  gag.  A  second  assistant,  at  the  surgeon's  side, 
sists  in  the  of)eration. 

l'rofes.sor  E  Rose  advi.ses  that  the  head  bo  so  far  thrown 
W'k  that  the  vertex  points  towards  the  grountl.  By  such 
iin-iUis  the  palate  is  rendered  lu)rizontal  and  is  under  the 
Mirgenn's  hands,  blood  also  cannot  run  down  into  the 
trachea.     Tliis  posture  is  not  so  convenient  as  it  may  appear, 

apt  to  c^iuse  great  engorgement  of  the  head,  mid  will  be 
Bund  in  practice  to  have  little  to  recommend  it. 

Oblorofonu  should  be  the  antesthetic  seleiaed. 


THE  OPER.\TION   ON   THE   SOFT   PALATE. 

Je  gag  having  been  introduced,  the  first  step  is  to  pare 
^dges  of  the  cleft     The  tip  of  one  half  of  the  uvula  is 
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seized  with  the  tenaenhain  forceps,  and  is  drawn  upon  so  as 
ti»  nuiko  the  palate  tense.  With  a  sharp-pointed  knife  the 
edge  is  now  pared  from  below  upwards,  i.e.,  from  the  free 
margiji  <>f  the  vt^hira  towards  the  hard  pahite.  Tlie  knife  may 
follow  the  anterior  an<j^le  of  tlic  cleft  (assnmin<j  the  hard  palate 
to  be  sound),  and  may  return  in  the  ojjposite  riireetion  along 
the  other  margin  of  the  cleft,  that  side  of  the  velum  being 
made  tense  in  turn. 

The  whole  of  each  side  of  the  cleft  must  be  well  and 
liberaUy  freshened.  The  anti.'rior  angle  of  tlie  cleft  and 
the  tip  of  the  uvula  are  especially  apt  to  escape  tlie  knife. 
The  raw  surface  should  be  wide,  and  of  even  wicith  through- 
out 

Scissors  should  never  be  used  to  freshen  the  ederes. 

There  will  probably  be  no  need  for  the  flaps  to  be  again 
touched  with  the  forceps  when  this  stage  has  been  com- 
pleted. 

The  ne.\t  step  is  the  passing  of  the  sutures.  They  should 
be  introduiiil  from  below  upward.s.  Th(>  tirst  suture  is  pa.ssed 
thriHigli  tlie  halves  of  the  uvula,  and  after  it  has  been  tied,  it 
is  left  uncut  so  that  it  may  be  used  to  make  the  edges  tense, 
and  thus  avoid  any  handling  of  the  palate  with  forceps. 
When  the  iie.Kl  .suture  lias  been  introduced  the  one  below  (in 
this  case  the  first  suture)  may  be  cut  short. 

Throughout  this  stage  of  the  operation  the  suture  last 
passed  is  always  left  uncut,  so  thai  it  may  be  used  to  draw 
upon  the  margins  of  the  cleft  and  steady  them  while  the  next 
stitch  is  being  introduced. 

The  sutures  must  \)e  pW'ed  at  a  suiheient  disUuice  from 
the  margin  of  the  gap  to  secure  a  good  hold,  and  their  number 
and  arrangement  must  depend  upon  the  degree  of  tension  at 
any  particular  point 

The  sutures  should,  whenever  possible,  be  passed  through 
both  sides  of  the  palate  at  one  transit  of  the  needle.  'Hie 
tiller  sutures  { tho.se  for  the  uvula  for  examj)le)  are  passed  by 
means  of  the  rectangular  needle  (Fig.  274),  the  others  by  one 
of  the  needles  in  handles  used  for  I'arrying  wire  or  sUkworm 
gut  If  the  edges  of  the  cleft  will  come  together,  the  sutures 
should  be  fastened  oti°  at  once  by  tying  or  twisting,  as  the 
case  may  be. 
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If  the  cleft  be  narrow,  the  sutures  can  be  passed  without 
difficulty.    If  it  be  wide,  some  esfxjcial  luothod  may  have  to  bo 
B«do()led. 

■  The  following  is  the  most  conveni<nxt : — A  verj'  long  su- 
Hture  has  a  noodle  threaded  at  either  end  of  it  One  needle 
Bis  passed  through  the  left  Q&p  of  the  palate  fruni  behind 
"forwards,  and  the  other  througii  the  right  flap  in  the  same 
direction.     The  tirst  needle  passo<i  must  be  held  by  an  assist- 

|«nt  while  the  other  is  being  introduced.  This  is  practically 
the  method  usually  adopted  in  closing  an  abdominal  incision. 
The  needles  employed  should  be  small  and  cui-ved,  and  must 
h*}  piisi.so<l  b}'  means  of  a  simple  ncfdlo-holder.  Needles  of 
—^  various  curves  should  be  at  hand  In  uo  operation  is  a  com- 
Bplex  needle-holder  more  out  of  place  than  in  this. 

Averj's    method    for   passing    the    sutures   may  be  em- 
ploye<l  in  these  cases.     It  is  executed  as  follows: — 

A   needle  in  a  handle  carr}ing  a  long  suttire  is  passed 
igh  one  flap  of  the  palate  (say  the  left)  from  hcfori'  buck- 
Is.     The  loop  is  caught  when  the  [xiint  of  the  needle  is  in 
[the  cleft,  and  is  drawn  out  of  the  moutli.     The  needle  is  then 
withdrawn.  leaving  the  loop  in  aitn.     A  long  suture  is  in  like 
manner  pa8se<l  through  the  other  flap  (the  right)  of  the  palate. 
It  is  in  hke  manner  drawn  through  the  cleft  and  out  of  the 
[mouth,  not  in  the  form  of  a  loop  Imt  lus  a  single  thread.     The 
liiewlle  is  withdrawn.     Tlie  left  lialf  of  the  velum  will  there- 
Jfore  be  pierced  from  before  ba<;kward  by  a  loop  of  suture,  the 
[right  half  by  a  single  thread.     Tin-  suigic  suture  is  piuvsed 
I  tliroiigli  tlic  lo<ip.     The  l<xjp  is  withdrawn,  dragging  the  single 
tsature  with  it.     This  suture  therefore  will  have  passed  through 
the  right  half  of  the  palate  from  before  backwards,  and  through 
1  iLe  lel"l  half  from  i)ehiiiil  forwards. 

"  When  there  is  too  much  tension  to  admit  of  the  sutures 
[being  tied  at  once,  they  should  all  be  passe<l,  and  being  loosely 
ItimU'd,  the  long  ends  may  be  cut  ofi"  and  longitmlinal  in- 
jmions  may  be  njade  on  either  side  parallel  to  the  cleft,  and 
|jii»t  internal  to  the  haunilar  proc-oss  (Fig.  277),  avoiding  the 
I  immediate  neigh Ixiurhood  of  the  posterior  palatine  foramen. 
It  Ls  well  to  make  this  incision  with  a  blunt-ended  knife, 
after  puncturing  the  palate  with  a  sharji-pointed  knife. 
I^uttictent  relaxation   being  obtained,  the   remaining  sutures 
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should  be  i|iuckly  fask^uuil  off  by  twisting  with  torsion 
forceps  "  (T.  Smith). 

If  after  the  Uitera!  incisions  have  been  imide  the  tension 
is  not  amply  relieved,  it  is  well  to  introduce  a  slender-pointed 
raspatory  through  the  incision,  and  with  it  to  detach  the  muscu- 
lar and  tendinuus  structures  from  the  hamular  process.  I  have 
found  such  a  stop  always  to  answer  its  purpose  completel}'. 

Sir  William  Fergusson  divided  the  levator  palati  muscle 
by  means  of  a  rectangular  knife,  which  was  passed  tlirough 
the  cleft  and  was  made  to  sever  the  muscle  by  a  transverse 
incision  on  the  posterior  aspect  of  the  palate.  Mr.  Pollock 
divided  both  the  levator  and  tensor  palati  muscles  by  means 
of  a  tine  tenotome  passed  from  before  backwards  through  the 
velum  just  in  front  and  to  the  inner  side  of  the  hamular 
process.  Neither  of  these  measures  for  the  relief  of  tension 
has  proved  satisfactory  in  practice,  and  both  have  been  for 
the  most  part  abandoned. 

The  lateral  incision  is  said  to  have  originated  with  Dieffen- 
bach. 

Throughout  the  operation,  bleeding  must  be  checked  by 
gentle  pressure  with  a  sponge  in  a  holder.  The  sponge  should, 
however,  be  used  as  little  as  possibla  The  indiscriminate  and 
persistent  dabbing  of  the  palate  with  a  sponge  tends  to  excite 
movement  of  the  palatal  and  pharyngeal  muscles,  to  produce 
vomiting  and  coughing,  and  to  greatly  increase  the  flow  of 
saliva. 

In  the  adult  the  saliva  from  the  parotid  may  sometimes 
be  seen  to  SLjuirt  in  a  jet  into  the  mouth,  after  a  vigorous 
sponging. 

Tlie  operation  may  have  to  be  suspended  from  time  to 
time  to  give  opportimities  to  the  antesthetist 

THE  OPERATION  ON  THE   HARD   PAL  ATS. 

The  following  is  Mr.  T.  Smith's  description  of  the 
op-ration.  The  procediu"e,  although  somewhat  modified,  is 
usually  known  as  Langen beck's  Operation.     {See  page  65.) 

"  If  there  is  sutbciont  material  for  closing  the  palate,  the 
mucous  edges  of  the  cleft  may  be  pared.  If  there  is  any 
doubt  about  this,  the  proceeding  must  be  dispcn.sed  with,  as 
involving  a  waste  of  flap.    To  brmg  down  the  muco-periosteuni 
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from  the  bones,  a  mere  puncture  should  be  miwle  down  to 
tht'  lM)ne  with  a  scal|)el,  midway  between  the  teeth  and 
tho  margin  of  the  cleft,  and  op])osite  the  middle  of  the  eleft 
(I.e.,  midway  l>etween  the  anterior  angle  of  the  cleft,  and  the 
post^ttfjor  margin  of  the  hard  palate.)  Through  this  puncture 
I  he  least  curved  of  the  rasjiatorics  should  l>e  thru.st  between 
the  periosteum  and  the  bone,  and  be  pushed  onwards  towards 
the  middle  line  imtil  its  point  app(>:us  in  the  deft.  At  this 
s|M)t  one  of  the  more  curved  raspatories  should  be  inserted, 
the  mstnuuent  first  u.scd  being  vv-ithdrawu. 

■  The  curved  raspatory  should  now  be  used  to  separate  the 
muoj)-|HTiosteum  from  the  b^me,  and  this  is  best  accomplished 
by  to-and-fro  movi-mciits,  and  by  carcftU  tractioa  The 
periosteum  is  easily  detached  until  the  posterior  margin 
of  the  hard  palate  is  reached,  where  the  soft  palate  is  tirmly 
attached  by  fascia,  and  by  its  connection  with  the  mucous 
membnuje  on  the  floor  of  the  no.se. 

"  Curved  scissors  should  l>e  used  to  divide  this  attachment, 
the  palate  being  drawn  forward  with  a  hook  to  put  it  on 
the  stretch  while  the  scissors  are  passed  behind  it. 

■'The  scissjirs  may  now  be  used  with  closed  blades,  as  a 
ntsput^)ry.  to  draw  forward  the  soft  parts  at  the  junction  of 
the  hard  and  soft  palate,  and  coui]>liMi'  their  sopuratiun  from 
the  bone.  When  the  hard  paluti-  is  ckCt  up  to  the  incisor 
teeth,  there  is  often  difficulty  in  completely  separating  the 
periosteum  at  the  anterior  angle  of  the  fissure.  Should 
tliis  be  the  case,  a  small  rectangular  knil'e  can  be  used  to 
igSB  the  soft  part.s. 

"The  muco-perioslcuiu  l>euig  completely  separated  from 
one  side  of  the  palate,  the  assistant  should  thrust  a  sponge 
into  the  eleft,  and  press  the  flap  finuly  against  the  bone. 
This  will  restrain  all  hsemonhage,  give  an  opportunity  for 
cleansing  the  fauces  from  blood,  and  allow  of  the  re-adminis- 
tration of  ehloroforiiL 

"  The  soft  parts  being  separateil  from  the  bone  on  the 
side  of  the  cleft  in  the  same  maimer,  the  sutures 
pa-ssed  as  in  the  soft  palate,  silver  wire  being  used, 
and  each  suture  being  twisted  up  as  far  us  practicable  without 
TJak  of  breaking,  and  cut  short,  so  as  to  leave  about  a  sixth 
of  an  inch  projecting. 
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"  Tension  should  be  relieved  by  prolonging  the  small 
incisious  made  for  the  introduction  of  the  raspatory'  t'or- 
wiirds  or  backwards,  as  the  circumstances  of  the  case  may 
require, 

"The  incisions  should  go  quite  through  the  palate,  and 
they  are  best  miide  with  a  probe-pointi>d  knife.  All  slack 
sutures  should  now  be  twisted  up  with  torsion  forceps  until 
the  edges  of  the  cleft  are  in  exact  apposition.  In  bring- 
ing together  this  part  of  the  palate,  care  must  be  taken 
to  evert  the  edges  of  the  cleft  with  a  small  double  hook  in 
passing  and  twisting  up  the  sutures ;  this  seciures  the  ap- 
position of  the  raw  surfaces  of  the  Haps,  and  it  is  especially 
necessaiy  when  the  edges  of  the  cleft  have  not  been  pared  ■' 
(Heath's  "  iJictionary  of  Surgery  "). 

If  the  edges  of  the  two  flaps  be  sufficiently  everted  to 
bring  their  raw  (superior)  surfaces  into  apposition,  it  is  a 
question  whether  the  tissues  are  not  encroached  upon  to 
an  extent  equivalent  to  the  loss  they  would  sustain  had 
the  margins  been  freshened.  Many  surgeons  therefore  pare 
the  edges  m  every  instance. 

It  is  often  more  convenient  to  makt-  the  lateral  in- 
cisions at  once,  and  to  detach  the  i  tin  co- periosteal  flap 
by  working  from  those  incisions  towards  the  free  margin  of 
the  ga|),  instead  of  eflccting  the  detachment  in  the  opposite 
direction. 

The  gaps  left  by  the  dragging  of  the  flaps  towards  the 
median  line  are  allowed  to  close  by  granulation. 

The  delac-hnunt  of  the  tissues  about  the  hamular  process 
may  be  very^  conveniently  efl'ected  by  a  raspatory  of  small  size 
made  after  Ollier's  pattern. 

Langenbeck  used  a  sjwcial  blunt-ended  knife  to  effect 
this  difficult  separation. 

The  Dieffenbach-Fergusson  Operation. — This  operation, 
originally  devised  by  Diettenbach.  was  introdm'ed  to  Briti.sh 
surgeons  by  Sir  \\'illiam  Fergusson,  in  1874  (Bri<,  Med,  Joii/m., 
April,  1S74). 

The  edges  of  the  cleft  having  been  pared,  an  incision  is 
made  in  the  palate  about  half-way  between  the  gap  and 
the  alveolus,  and  parallel  with  the  margin  of  thi-  gap 
(a.  Fig.  278).     This  incision  is  carried  well  down  to  the  bona 
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Tlie  bone  exposed  along  this  line  is  now  divided  with  a  chisel 
to  llio  full  extent  of  the  incision.  The  passage  of  the  chisel 
ly  be  assisted  by  a  series  of  preliminary  holes  made  "with 
bradawl  (b,  Fig.  278).  The  blade  of  the  chisel  having  been 
passed  into  the  nose  through  the  gap,  each  lateral  portion 
of  the  palate  is  prised  towards  the  middle  line  until  the 
pared  edges  meet.  Sutures — if  not  already  introduced — are 
now  in.serted  into  the  soft  parts  bounding  the  freshened 
margins,  and  the  cleft  is  closed. 


?.  [) 
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Kg.   27*.  — TUB  PtErVEKflACH-rEBOtWSOIf  OPRIlTtOV   FO»  CLSfT  PALATS. 

*,  Ineinun  orxr  the  bvl  [MtUte  ;  B,  runcturei  to  give  lin«  for  the  chiael ;  0,  Satnn.- 
holt*  in  tHil*t« ;  i>,  Margin  of  hi\r\\  palate ;  E,  Inciiiona  through  the  bone  com- 
plotnl.     (Aftrr  BrtMtnt.] 

Sutures  may  also  be  passed  through  the  lateral  apertures 
right  across  the  gap,  and  the  two  portions  of  the  palate  be 
thus  tied  together.  The  lateral  gaps  are  lightly  stuffed 
with  a  httie  antiseptic  gauze. 

Should  the  vomer  be  attached  to  one  margin  of  the  cleft 
tho  introduction  of  sutures  would  be  attended  with  great 
diffi^niin- 

Lannelongue's  Operation  by  a  Nasal  Flap. — Laune- 
longiie  has  in  three  cases  closed  a  cleft  limited  to  the  hard 
by  a  rectangular  flap  obtained  from  the  side  of  the 
Bptum  {Bull,  lie  la  Sixi.  de  Chir.,  1877,  page  472). 

The  size  of  the  flaj)  must  depeiul  ufKin  the  size  of  the 
g»p  to  lie  closed.  It  is  limited  by  three  incisions :  one 
superior  and  horizontal,  and   two  lateral  and  vertical     The 
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base  or  jiediole  of  ihv  Hnji  is  therefore  at  the  lower  bortler 
of  the  imsiil  se}»tiini.  The  flap  is  detached  by  a  suitable 
nij,'infc  from  above,  dfuvinvardt..  The  lateral  border  of  the 
fissure  is  pared,  and  the  flap  is  then  drawTi  lU'ross  the  cleft 
and  attaeht'd  to  tlie  freshened  margin  by  sutnres. 

Tliis  plan  may  be  earried  out  wlien  the  sejituni  is  ail- 
heront  tu  one  mar}»in  of  the  cleft,  and  where  the  oj)emng 
is — with  reference  to  the  nasal  septum — unilateral. 

The  C!i.se  must  be  exceptional  in  which  this  excellent 
procedure  will  alone  suffice  to  eflcct  a  cure,  but  tlie  operation 

may  he  of  great  value  in  sup- 
j)lem<ntini,'  the  usual  measure 
as  described  above. 

Daviea  -  Oolley's     Opera- 
tion.— This  operation   is   de- 
fiTMU    |B\    ^H  VJ       scribed  in  the  iJrt/iWt  3Af(/ifai 
{•^mB      m\      »Vr^      yowrmi/ for  Oct.  25. 1890: 

First  Stage. — A  triangular 
flap  (Fi^f.  279,  a  b  c),  consist- 
ing of  the  whole  of  the  soft 
parts  covering  the  bone.should 
b<^  cut  from  that  side  of  the 
hard  palate  which  is  the  wider ; 
or  if,  as  usually  happens,  the 
si'ptum  of  the  nose  is  attached 
lu  ihc  palatal  process  of  one 
of  the  superior  maxilla;,  the 
Hap  should  be  taken  from  this 
side.  The  apex  of  this  flap 
should  reach  nearly  as  far  forwards  a.s  the  insertion  of  the  incisor 
teeth  (h,  Fig.  27!)).  The  outer  bonk'r  uf  the  flap  .should  begin 
just  internal  to  the  Iwck  jiart  of  the  alveolar  process,  and  should 
run  forwards  parallel  to  the  margin  of  that  process.  The  inner 
side  of  the  flap  should  run  bac^kwards  one-eighth  of  an  inch  ex- 
ternal to  the  margin  of  the  cleft,  and  should  terminate  a  short 
distance  behind  the  posterior  border  of  the  hard  iialate.  The 
base  which  is  left  attached  will  therefore  extend  from  close 
to  the  inner  bonier  of  the  alveolus  for  the  last  molar  teeth, 
inwanls  and  slightly  backwards  to  the  edge  of  the  cleft  of  the 
soft  palate,  near  to  its  anterior  attachment  (o  c.  Fig.  279). 


Hg.    279.— DATrES-COLLKT'S     OrEB-VTIO.V 
FOB  CXEFT  or  THE  BXtUi  TJlUlTK. 

Tbv  Slip*  (air  and  rf  <)  markol  out. 
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Sfcond  Stage. — An  incision  is  made  down    to  the  bono 
upon  the  other  side  of  the  cleft,  at  least  one-sixth  of  an  inch 


>al 


Th 


of  the 


ext<.>n>al  to  its  margin,  i  lie  greater  part  ot  tne  meision  runs 
from  lieforc  backwards  parallel  to  the  cleft.  It  should  Ixigin 
at  the  level  of  the  anterior  extremity  of  the  cleft,  and  should 
end  at  tho  bai:k  of  the  hard  palate  {d  e,  Fig.  279).  At  its 
anterior  aud  jwsterior  extremities  this  incision  should  be 
carried  inwards  to  the  margin  of  the  cleft.  A  raspatory  is 
now  inserted,  and  b}'  it  the  rauco-periosteum  internal  to  the 
incision  is  separated  from  the 
bone  as  far  inwards  as  the 
margin  of  tlie  cleft 

Thirti    St<if)e.  —  The    flap 
made  in  the  second  stiigi-  of 
turned 
hinge, 
by    its 
margin 
processes    of 
maxilla     and 


Fig.  280. — niriEs-ooLLKT's  opsBAnoN 
ros  oLBrr  or  tux  uabd  paij^tb. 

The  fliipa  iu  poiiition. 


the  operation  is  now 
inwards     ui^on     the 
so    to    sjMiak,  formed 
attachment    to     the 
of    tiie    palatal 
the      superior 

palate  bone,  and  is  fixed  in 
I  bib  position  (so  as  partly  to 
bridge  across  the  cleft)  by  two 
ierately  tine  catgut  sutures 
<1  through  its  edge,  and 
the  thin  strip  of  mucous  mem- 
brane which  was  left  in  situ 
on  the  opposite  side  of  the  cleft,  internal  to  the  triangnlar 
(Fig.  2S0). 

Fuurtli  Stage. — The  apex  of  the  triangular  flap  is  now  car- 
ried across  the  cleft,  and  the  anterior  part  of  its  inner  margin 
ched  by  means  of  two  or  three  silver  sutures  tu  the  outer 
of  the  incision  up<">u  the  other  side  of  the  palate  (Fig. 
280).  If  there  is  any  difficulty  in  carrying  the  triangular  flap 
the  cleft,  it  may  be  necessary  to  detach  its  base  more 
from  the  soft  parts  which  connect  it  with  the  back  of 
the  harrl  palate.  It  will  usually  be  found  that  the  triangular 
very  loosely  in  its  new  position,  but  no  fear  need  bo 
ined  that  on  this  account  it  will  fail  to  unite.  The 
apward  pressure  of  the  tongue  will  constantly  maintain  the  raw 
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surface,  which  forms  the  upper  portion  of  the  flap,  in  close 
contact  with  the  raw  surface  which,  if  the  third  stage  has 
been  properly  carried  out,  is  directed  downwards  so  as  to  form 
a  bed  for  its  reception. 

The  subsequent  treatment  of  the  case  b  in  no  wise 
(lifierent  from  that  after  the  ordinary'  operation. 

The  advantages  claimed  for  this  measure  are  these : — (1) 
There  is  less  hs>morrhage  ;  (2)  less  bruising  of  the  parts  ;  (3) 
less  sacrifice  of  tissue :  (4)  less  tension  upon  the  flaps ;  and 
(5)  the  operation  can  be  easily  performed  at  a  early  age — e.g., 
between  the  ages  of  one  and  two  years. 

The  disadvantages  are : — (1)  The  hard  palate  alone  is 
united ;  (2)  a  foramen  is  apt  to  be  left  in  the  front  part  of  the 
cleft.     (This  can  be  closed  later). 

Mr.    Davies-Ooliey    recommends    the    operation    in    the 
cases  of  infants;  in  cases   where   the   usual  operation   has 
failed :  and  where  the  gap  is  too  wide  to  be  bridged  over  by  ■ 
the  usual  i>|«Trtti<in. 

The  After-treatment. — The  patient  should  remain  in  bed 
for  a  week.  No  food  of  any  kind  should  bic  administered 
imtil  all  vomiting  has  ceased.  The  diet  should  be  simple,  and 
may  consist  for  the  lirst  day  of  milk  or  milk-and-water  only, 
and  after  that  of  beef-tea,  broth,  eggs,  arrowroot,  custard  and 
sago  puddings,  bread-and-milk,  stewed  fHiit,  and  the  like. 
Porridge,  pounded  meat,  or  tish,  may  bo  given  when  a  few 
days  have  elapsed.  Two  mistakes  are  frequently  made  in  the 
after-treatment:  one  is  to  starve  the  patient,  and  the  other 
is  to  feed  him  so  frequently  with  small  quantities  of  food, 
that  the  pharyngeal  muscles  are  never  at  rest  One  author, 
indeed,  says  that  food  shoidd  be  administered  "  imceasingly." 

The  patient  should  be  fed  as  an  ordinary  patient  is  fed, 
but  the  food  must  be  fluid,  or  at  least  perfectly  soft,  and 
must  be  swallowed  slowlj'  and  carefully.  The  pharj-ngeal 
muscles  contract  more  completely  around  a  small  bolus 
than  a  large.  This  simple  and  almost  fluid  diet  should 
be  observed  for  two  or  three  weeks,  until,  indeed,  it  is  clear 
that  the  wound  ha.s  lualed,  or  has  broken  down  hopelessly. 

It  is  well  to  forbid  much  talking.  For  the  first  few  days 
the  less  the  patient  speaks  the  better. 

One  important  factor  must  not  be  overlooked — the  mouth 
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ittust  be  kept  clean.  It  is  often  rendered  foul  by  decomposing 
milk  and  beef-tea,  whifh  remain  in  the  recesses  of  the 
mouth,  owing  to  the  j)atient's  exaggerated  belief  in  the  evils 
wliic^h  attend  swallowing.  The  best  wash  is  a  warm  solution 
of  carbolic  acid  (1  in  100  to  1  in  SO).  Boracic  lotion  also 
answers  well 

The  mouth  should  be  rinsed  out  after  every  meal,  and  at 
other  times  as  occasion  suggests.  I  am  in  the  habit  of  having 
thif  wound  washed  at  lea.st  twice  a  day  with  a  warm  boracic 
solution,  which  is  applied  to  the  palate  by  means  of  a  "  scent 
spray."  It  is  agreeable  to  the  patient,  and  it  keeps  the  part 
frte  from  incrustation. 

The  advice  that  the  palate  in  young  children  should  not 
be  insj>ected  for  one  week  after  the  operation  is  hardly  con- 
si-stent  with  the  practice  which  obtains  in  the  treatment  of 
wounds  elsewhere. 

The  sutures  need  not  be  removed  imtil  fourteen  days  or 
thrw  weeks  have  i^lapsed.  Sutm-es  of  silkworm  gut  and  tine 
silver  set  up  singularly  Uttle  disturbance,  and  may  be  retained 
for  weeks,  but  it  is  obvious  that  if  tirni  union  has  not  taken 
place  in  three  weeks  it  will  probably  not  lake  place  in  tive. 

Resalts. — ^The  success  of  the  operation  may  be  com- 
promised by  severe  vomiting,  by  the  swallowing  of  soUd  food, 
by  the  development  of  whooping-cough,  or  au  eruptive  fever, 
or  by  the  feebleness  of  the  patient's  health. 

It  must  be  remembere<l  that  the  closure  of  the  cleft  does 
not  remedy  the  defective  articulation.  The  soft  palate  in 
these  cases  of  congenital  deformity  is  not  only  deficient  in 
the  metlian  line,  but  deficient  as  a  rule  throughout.  It  is 
luiduly  short,  and  after  the  most  successful  operation  it  is 
doubtfiil  if  the  palate  is  ever  so  completely  restored  that  it  is 
cafiabh'  of  shutting  off"  the  mouth  from  the  nasal  passage. 

The  operation,  however,  places  the  patient  in  a  po.sition  to 
•tiatn  a  nonnal  articulation.  It  enables  him  to  l>e  educated 
to  s]M?ak  naturally.  Tiu's  education  is  tedious,  ami  iiivolves  a 
great  expenditure  of  time  and  trouble,  but  it  is  remarkable 
»hat  I'xcellent  results  may  follow,  even  in  cases  which  cimnot 
sidered  from  a  surgical  point  of  view  to  be  eminently 
fuL 


CHAPTER    VL 

Plastic  Operatioxs  Upox  the  Bladder  and  Urethra. 

These    oiwmtious    will    be    considered    in    the    following 
onlor ; — 

1.  Operations  for  Epispadias. 

2.  ()j)erations  for  Hypospadias. 

ti.  ()pon\tions  for  Ectopia  Vesicae. 

4.  t)porations  for  acquired  Urethral  Fistula. 

operations  for  epispadias. 

This  condition  is  less  common  than  hypospadias,  but  at 
the  same  time  causes  much  more  disturbance  and  greater 
inconvcnionca 

It  (>ft«>n  exists  as  an  isolated  deformity,  and  quite  inde- 
pcndt'ut  of  oxtrovoi-sion  of  the  bladder,  but  all  examples  of 
llio  latter  malformation  are  associated  with  epispadias. 

There  are  various  grades  of  the  deformity,  but  the  com- 
nmuest  condition  is  that  known  as  the  "complete  form."  In 
tliJH  the  penis  is  nnieh  shortened  and  flattened,  and  is  curved 
upwunls  Inwards  the  abdomen.  It  is  compressed  against  the 
ultdoiiiei),  and  usually  turns  aL>«o  to  the  left  sida  The  funnel- 
tiluipetl  niM'niug  into  the  bladder  may  be  of  suflicient  size  to 
iidtnit  the  lingiT. 

The  pr»>pue(>  is  usually  large  and  depends  hke  an  apron. 
In  I  lie  eiinipl»>ter  forms  there  is  incontinence  of  urine,  and 
l^reiil  (lislress  is  oeeasionetl  by  the  continual  escape  of  urine. 
Mild  liy  I  he  chating  and  excoriation  that  follow. 

It  is  noteworthy  that  after  a  successful  open\tion,  and 
tilteii  i»fh>r  oiu<  which  is  jwrtly  successful,  a  control  is  obtained 
nver  the  hiaddor.  The  atiwtion  was  at  one  time  regjirded  as 
i|iiil«  iiiemal'le.  Attempts  to  form  a  new  roof  to  the  urethra 
hy  inettiis  of  tiaps  derivetl  from  the  latend  i.>arts  of  the  penis 
hillnd      III  l.s'»2  NtMaton  employed  for   the    liist  time  the 


0PE:RATI0XS  for  EPISPADIAii. 


83 


method  of  reversed  flaps,  and  since  that  date  the  treatment  of 
this  deformity  has  been  placed  upon  a  satisfactory  basis. 

A  short  account  of  the  history  of  the  operahon  will  lie 
foimd  in  Holmes's  "  System  of  Surgery,"  3rd  edition,  vol  iii., 
pap.'  68(5. 

Preliminary  Measures. — In  the  followinor  chapter  on  the 
treatment  of  ectopia  vesicm  an  account  is  given  of  certain 
preliminary  precautions  which  should  be  observed.     To  this 

Iaccovmt  (page  99)  the  reader  is  referred. 
In    episjjadias    uncomplicated  by   ectopia    it  is    usually 
necessary  as  a  prehminary  to  straiijhten  the  jienis. 
This  is  imperative  in  those  cases  in  which  the  penis  is 
•short  and  stunted,  and  is  so  turned  upwards  as  to  lie  in  close 
'contact  with  the  abdominal  wall. 
T>»e  pwiliou  may  be  corrected  by  dividing  the  penis  subcu- 
ftaneously  close  to  the  os  pubis,  each  corpus  cavernosvmi  being 
cut  JM^parately  and  completely  by  one  or  more  incisions.     The 
fcleetling  is  easily  controlled   by  ligbt  pressure.      The  penis 
ssiust  for  some  time  be  kept  fastened  down.     The  impruve- 
xxtent  in  position  takes  place  gradually,  and  there  is  at  the 
isame  time  an  increase  in  length,  which  is  the  more  marked 
^B  *.he  earlier  the  operation  is  performeil. 

^P  It    is  well  to   allow  some    months    to   elapse   after    this 

H  'Kneasiire  has  been  carried  out,  before  the  plusti<:  u|>eration  is 
x^ndertaken,  in  order  that  the  surgeon  may  l>e  a.s.surod  that 
^Jie  correction  of  tlie  fal.se  po.silion  is  permanent. 

In  N^IatOQ's  uj>cration  for  epispadias,  one  of  the  flaps  is 

from  the  metlian  line   of    the  anterior   abdominal 

The  skin  of  this  flap  forms  the  new  roof  to  the 

iTethra.     If  hair  grow  from   it,  therefore,  it  will  grow  into 

:lz»e  urethral  pa.ssago,  and  serious  inconvenienee  may  follow. 

the  patient  have  reached  puberty  the    hair-bulbs  should 

destroyed  by  nitric  acid  after  the  manner  described  on 

100. 
The  general  question  of  the  after-growth  of  hair  in  these 
[■s  is  there  di.scussed. 

Hflaton's  Operation. — This  procedure  dates  frojn  1S52. 
'L."4»t'  jHLnis,  if  not  in  good  position,  may  be  fixed  by  a  thread 
i  through  the  prepuce. 
Two  longitudinal  incisions  are  made  along  the  dorstun 
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of  the  penis,  one  l»eing  placed 


each  side  of  the  urethral 

parallel  to  one  another  and  to 

placed  a  little  external  to  the   outer 


are 


groove.     These  incisions 
the  groove,   and   are 
margins  of  the  groove. 

They  terminate  at  the  corona  glandis  by  one  extremity, 
and  at  the  abdomen  by  the  other.  At  each  of  these  ex- 
tremities of  the  two  cuts  two  very  short  transvei*se  incisions  are 

made  at  ri-^ht  angles, 
and  are  directed  out- 
warrls. 

The  minute  and 
ahnost  linear  flaps  thus 
marked  out  are  dis- 
sected up  as  far  as  tho 
lateral  cuts  will  allow. 

2.  The  proximal 
ends  of  the  two  longi- 
tudinal incisions  are 
now  lon'ied  vertically 
upwards  on  to  the  ab- 
domen, and  are  united 
superiorly  by  a  trans- 
verse wound.  The 
abdominal  flap  is 
thus  msirked  out.  Its 
breadth  exceeds  a  little 
the  width  of  the  inter- 
val between  the  pai'allel 
penile  incisions,  and 
its  length  is  a  httle  in  excess  of  the  length  of  the  urethral 
groove  which  is  to  be  covered  in  (Fig.  281,  1). 

Tliis  narrow  flap,  when  separated  from  tho  parts  beneath,  is 
turned  down  for  the  purpose  of  forming  a  roof  to  the  urethra. 
The  skin  surface  Hes  towards  the  penis,  while  the  raw  surface 
is  uppermost  or  external  (Fig.  281,  5).  The  edges  are  unite«l 
by  sutures  to  the  raw  edges  left  by  tho  dissecting  up  of  th«> 
minute  jjeuile  flaps  (a,  b).  The  free,  upper  or  transverse,  border 
forms  the  upper  margin  of  the  new  meatus.  Tho  union  of 
this  flap  is  so  made  that  the  edges  which  are  brought  together 
overlap  a   little,   the   minute  penile    flaps    overlapping    the 


Pig.  281 . — XELATOK'S  0PE8ATI0S  FOB  ETliirADIAS. 

1,  Raw  nurfiico  left  by  ikbtluniiuul  flnp ;  2,  Raw 
■nrface  left  by  •crutal  tlap ;  3,  rediclv  of  acrotal 
fl«|> ;  4,  Svrutiil  flap ;  0,  Aliduininal  Sap  in 
IKwition  ;  a  b,  Free  edge  of  puiiUe  flap,  b«neatb 
whioh  the  mnrgin  of  the  nbdomiiial  flap  ha* 
been  introduced. 
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margins  of  tbo  alxiotainal  flitp.  An  extensive  union  is  thus 
obtJiLued. 

It  wtis  found  tliat  if  the  operation  were  left  at  this  staj;e 
the  ab<loniiiiHl  Hap  would  by  its  contraction  shorten  the  penis, 
curve  it  upwards,  and  gradually  expose  again  more  or  less  of 
the  urethral  groove. 

To  prevent  tliis  Nelaton  made  an  additional  flap  from  the 
scrotum  as  follows. 

3.  This  flap  is  obtained  from  the  iinterior  surface  of  the 
•crotura,  and  is  limited  liy  two  curved  incisions  ;  the  upper  one 
circumscribes  the  under  half  of  the  penis,  and  follows  the 
grtxive  between  the  penis  and  the  scrotum  ;  the  lower  one  is 
parallel  to  it,  and  is  so  placed  that  the  length  of  the  scrotal 
flap  shall  a  little  exceed  the  length  of  the  penis.  Both 
incisions  are  concave  upwards. 

The  flap  Is  liberated  except  at  the  sides,  where  is  a  wide 
pedicle  (3,  Fig.   281).      The   penis    is  then   slipped    imder 


triebscb'b  onoLAJion  tob  KriapADiAS  (nam  siaqe). 

thp  fliip,  and  its  raw  surface  is  attached  by  sutures  to  the 
raw  surface  of  the  a^xloniinal  flap  which  is  already  in  position 
(5.  Fig.  281). 

The  Kl>;es  of  the  scrotal  flap  are  united  to  the  edges  of  the 
two  penile  flaps  (a  h.  Fig.  281),  and  the  operation  is  completed 
by  closing  in  the  raw  surfaces  (1  and  2,  Fig.  281)  left  respect- 
ively upon  the  abdomen  and  scrotum. 

After-Treatment. — An  india-rubber  tulje  well  oiled  is 
platted  in  the  new  urethra  and  passed  well  into  the  bladder. 
It  must  be  held  in  place  by  a  couple  of  sutures. 

The  wound  surfaces  shoidd  be  well  dusted  with  iodoform 
and  covered  with  a  light  dry  dressing. 

Urj"  JUid  infrequent  dressings  are  best  suited  for  this  class 
of  caMi 
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It  may  be  possible  to  attach  a  long  indiaiiibber  pipe  to  the 
tube  already  in  the  urethra,  iind  to  allow  the  urine  to  drain 
away  into  a  vussol  under  the  bed. 

If  this  be  atteinpttnl,  a  loop  of  the  piiw  must  In*  attached 
to  the  bed  cnulie,  so  that  the  urethml  lube  oannor  bo  drawn 
Upon  should  the  patient  move  in  his  sl<>e]i  i>v  turn  over.  The 
loop  should  give  it  suthcient  play. 

If  this  oaimot  be  arranged,  the  patient  must  sit  as  nearly 
upright  as  possible,  and  a  macintosh  should  be  so  arranged 
beneath  liim  that  the  urine  fan  easily  drain  away. 

Coastant  care  must  lie  dtvcUed  to  keeping  the  patient 
dry. 

The  bowels  may  hv  ki  p   at  rest  for  a  few  daya 

In  the  ease  of  a  ynung  child  chloral  may  be  cautiously 
given  after  the  operation  tu  keep  the  patient  quiet. 

A  simple  nutritions  diet  should  be  advised,  and  plenty  of 
iiuid  allowed,  so  that  the  urine  may  be  as  little  irritating  as 
jiossible. 

The  sutures  will  probably  not  be  touched  for  eight  or  ten 
days.  An  auiesthotic  may  be  necessary  in  order  to  carry  out 
their  removal  safely. 

The  tube  m  the  urethra  may  be  removed  in  five  or  seven 
days,  or  les.s.  If  it  excite  imdiie  irritation,  or  if  urine  escape 
by  the  side  of  it,  it  may  be  taken  out  earlier. 

Re»iUt. — This  operation  has  been  fairly  successful.  The 
patient's  eonditioii  is  much  im])roved,  but  two  objeetious  have 
to  be  noted.  First,  the  glans  reu)ain  uncovered,  and,  si'Cund, 
the  new  urethra  is  abnormally  large.  By  means  of  Thiersch's 
operation  an  attempt  is  made  tu  eIo.se  the  urethra  without 
leaving  these  defects. 

Thiersch's  Operation. — This  operation  was  describ(^d  by 
Thiersch  in  l.s(j!»  {Arrhlv.  f.  Ilcillcunde,  1869,  Hft.  I.).  It  has 
been  adopteil  by  miuiy  surgeons  with  excellent  results.  The 
proceihire  is  divide<l  int^i  four  stages. 

Firxt  Stiuft: — Fornmlion  of  a  meatus  and  that  part  of  the 
urethra  which  oi'cupies  the  glans. 

A  deep  incision  {a  a.  Fig.  282,  A)  is  made  in  the  glans 
along  each  side  of  the  uretbral  groove.  These  two  incisions 
converge  a  little  below  and  involve  about  three-fourths  of  the 
thickness  of  the  gliuis 
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Tliey  serve  to  separate  tUo  dorsal  ]iart  of  the  glans  into 
three  parts — a  metlian  and  two  lateral  (c,  b  b.  Fig.  2H'2,  A). 

The  surface  of  the  oiater  lip  of  eaeli  incision  is  pared  for 
its  fnt ire  length  (Fig.  2S2,  B),  and  whili'  the  iiu'dian  purlion 
is  depressed  by  means  of  a  .short  length  of  (■uthetor.  whii.-h  is 
introduced,  the  two  lateral  portions  are  brought  together,  and 
*re  united  by  means  of  Hue  nc^t'djes  and  Hgiu"e-of-eight  sutures 
in  the  median  line  (Fig.  'isi,  L'.). 

The  middle  segnn-nt  carries  with  it  the  whole  of  the 
mucous  membrane,  and  its  surface  is,  therefore,  not  disjmscd 
to  umte  with  the  raw  surface,  which  at  tirst  forms  the  roof  of 
the  new  urethra. 

Sfi-ott'l  Stat/e. — The  formation  of  the  penile  urethi'a 
When  the  wound  in  the  glans  has  healed,  and  the  pins  haw 
been  removed,  and  when  the  urethral  canal  in  the  glans 
has  U'cn  well  established,  the  second 
step  ill  the  operation  is  undertuki-n. 

An  incision  is  made  through  the 
skin  and  subcutaneous  tissues  on  the 
(iorsimi  of  the  penis,  on  both  sides 
of  the  urethral  groove.  The  incision 
on  the  right  side  (Fig.  283,  b)  is  made 
iloso  to  the  urethral  groove.  The 
incision  on  the  left  is  placed  about 
half  an  inch  from  the  left  margin  of 
the  groove  (Fig.  283,  a).  The  two 
cats  are  parallel  to  one  another. 
By  means  of  the  transverse  incisions 


(c  c,  d  d)   two    long   narrow   tlaps 


Fi({.  JSa.— THrBlMPH'S  OPKBA- 
TIOS  KOB  EFISPAUIAS  (SECO.N  r> 
STAOt). 


are  marked  out.     The  right  flap  (u) 

has  its  free  edge  abutting   on  the 

urethral  groove,  while  the  left  flap  (a)  has  its  base  in  that 

position.     {Se«  also  Fig.  284,  1.) 

The  two  flaps  are  then  dissected  up,  and  are  made  as  thick 
us  [wssibla 

The  left  flap  (Fig.  284,  a)  is  now  turned  over  to  form  the  roof 
of  the  new  channel,  its  raw  surface  being  uppermost.  A  row 
of  sutures  is  passed  tiiruugh  it,  near  to  its  free  margin  in  the 
ntanner  shown  in  Fig.  284,  2  and  Fig.  285,  and  ore  then  niado 
to  posK  through  the  base  of  the  right  flap(B).     They  are  finally 
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secured  by  shot  or  quill  attachment  (Fig.  284,  2;  and  Fig.  285). 
The  left  tliip  (a)  thus  forms  the  roof  of  the  new  urethra,  while 

the  right  flap 


-^^ 


Fig. 


omATioif  roB  EPisPADiia 

(raSCOin)  BTAOE). 


■A  B    /;.  Jt^"\^  "  (^)  covers  over 

the  raw  sur- 
face of  the  left 
flap.  The  free 
tiA^e  of  the 
right  or  sur- 
face flap  is  se- 
cured to  the 
left  side  by  a 

series  of  simple  sutures,  as  shown  in  Fig.  284,  2  and  Fig.  285. 
A  tube,  which   has   been   already    introduced    along   the 

whole  length  of  the  urethra,  from  the  meatus  to  the  bladder,  is 

retained,  if  necessary,  until  the  wounds  have  closed. 

When   this   stage   is   completed,   and   the  inci.sions  have 

entirely  healed,  tho  third  step  is  undertaken. 

Third.  Stiiiji: — The  oovering-in  of  the  small  gap  (Fig.  285,  c) 

left   in   the   roof  of   the    urethra 

between   the  glans  and  the  body 

of  the  penis. 

To   ett'ect  this   the   apron-like 

fold  of  the  iiii]*erfect  prepuce  is 

made  use  of.     This  piece  of  skin 

is    stretched,    and     a    transverse 

buttonhole    iueision    is   made   in 

it.     ThroujjJi    this   sUt   the  glans 

is  slipped. 

That  part  of   the  pendulous 

prepuce   which    was    lowest    now 

becomes  uppt^rmosL 

The  margins  of  the  glans  and 

of  the  skin  on  the  dorsum  of  the 

penis  which  bound  the  little  gap 

are  freshened,  the  ring  of  the  dis- 
placed  prepuce   is   interposed   between  them,   and   the   raw 

edges,   or  surfaces,   thus    brought    together    are  united   by 

sutures  (Fig,  286).     Another  long  interval  is  allowed  for  re- 
covery. 


Fig.  2)io.-  niifciLsurb  opesatiok 
rOK  EPISPADIAS  (SECOND  8TAOE 
rOMPLETED). 
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Fourth  Sfnyje. — The  closure  of  the  funnel-shaped  opening 
which  leads  into  the  blatlder. 

Two  tlaps  are  eniploj^ed  for  this  purpose,  and  one  is  token 
from  each  ingfuinal  region. 

The  Hup  taken  from  the  left  side  is  of  triangular  shape 
(Fig.  287,  a),  its  base  corresponding  to  the  left  half  of  the 
ujiper  circumference  of  the  bladder 
orifice.  It  is  turned  downwards,  w  ith 
the  raw  surface  outermost,  and  is 
secured  to  the  freshened  margin  of 
the  skin  forming  the  roof  of  the  new 
pienile  urethra  (Fig.  287).  The  right 
flap  is  long  and  quadrilateral,  and 
has  its  base  in  the  inguinal  region, 
parallel  to  Poupart's  ligament  (Fig. 
2SS,  B). 

It  is  placed  over  the  raw  sur- 
ce  of  the  left  flap,  and  is  fixed 
by  sutures  to  this  flap,  to  the  skin  to 
the  left  of  the  base  of  the  same  flap, 
and  to  the  freshened  area  which 
surrounds  the  upper  border  of  the  bladder  orifice  (Fig.  288). 

Comment. — If  a  proper  interval  be  allowed  between  each 
stage  of  the  ojx-ration,  some  months  will  elapse  before  the 
treatment  has  been  compk  ted. 

The  operation  may  fail  at  one  stage,  and  may  need  to  be 
rt'peated- 

Thiersch  first  established  a  perineal  tistula  as  a  pre- 
liminary measure,  in  order  that  the  course  of  the  urine  might 
be  diverted  during  the  period  covered  by  the  operations,  but 
subsequent  experience  has  shown  that  such  a  step  is  not 
necessary. 

Duplay's     Operation.  —  First    Stage.  —  The     penis 
slrajght<'i:eil  (page  s;j). 

Second  Stage. — The  urethra  is  formed.  No  flaps 
used,  but  the  new  canal  is  fonned  almost  exclusively  at 
expense  of  the  corpus  spongiosum  and  corpora  cavernosa. 

If  the  groove  Lm-  shallow,  a  median  incision  is  made  along 
it*  whole  length  to  render  the  adjustment  easier. 

The  tissues  on  each  side  of  the  groove  are  now  freshened, 


Fig.  28»1.— TniEItaCK'l  OI-KIIA- 
nOS  FOB  EPISPABLU)  (TUUtD 
STAOE) . 
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the  raw  surfaces  taking  the  fonn  of  strip-hke  quadrilateral 
areas,  about  liah'  a  centimetre  wide,  which  traverse  the 
whole  k'ugth  of  the  penis,  and  follow  the  margins  of  the 
median  groove  (a  b,  a'  h',  Fig.  289).  The  freshened  surfaces 
are  now  brought  together  in  the  median  line  by  means  of  the 
quille<l  suture,  which  is  introduced  in  the  manner  described 
in  Dupliiy's  operation  for  hypospadias  (page  94). 

Before  the  sutures  are  secured,  a  catheter  is  introduced 
into  the  groove,  and  is  allowed  to  remain  in  the  now  canal 


/ 


Pig.   287.— THIKBSCH'S  OMiBATIOW 
fOB  KPISPAUU8  (FOUBTB  BUlOM). 


Tig.  288.— thieii9Ch'b  operatios 

VOB  EPIgPADIAS  (FOUBTB  STAOB). 


Its  extremity  enters  the  bladder,  and  it  is  employed  until  the 
wound  has  healed  (Fig.  21)0). 

Tliird   Stdi/i: — The  treatment  of  the  ]ire])uce.     The  pre- 
puce is  treated  as  in  Thiersch's  operation,  is  pierced,  and  is 
brought  on  to  the  dorsum  of  the  penis,  where  it  is  made — ! 
when  .sutured  to  a  properly  freshened  surface — to  provide  a 
sounder  covering   of  integument  for    the  distal  part  of  the! 
dorsum  of  the  penis. 

By  means  of  this  flap  of  prepuce  any  little  orifice  which 
may  remain  open  after  the  second  stage  of  the  operation  is 
closed. 

Fourth  Stfujc. — The  closure  of  the  funnel-shaped  opening 
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which  leads  into  the  l)laildcr.  This  Duplay  eftects  by  freely 
freshening  the  opposed  surfaces,  ami  then  approximatinor  theiti 
and  uniting  them  by  shotte<l  sutures. 

In  the  t>lightest  forma  of  i-pwpiidiati  there  is  no  ineon- 
tinencG,  and  the  defonnity  causes  no  trouble,  but  the  appear- 
ance of  the  penis  uuiy  be  considerably  improved  by  trans- 
planting the  redundant  prej)uce 
in  the  manner  described  in  the 
third  stage  of  Thiersch's  operation. 

OPEBAllONS   FOR   HYPOSPADUS. 

This,  the  commonest  of  all 
the  malfonnations  of  the  urethra, 
has  been  the  subject  of  a  very 
larp'  number  of  more  or  less  com- 
plirjitcd  operations. 

Thi?  varieties  of  the  deformity 
are  classitiod  according  to  the 
|K tuition  of  the  o[)ening  of  the 
uivthra.     In  front  of  the  opening 

■    tl»o  urinary  pass»\ge  is  either  en- 
tirely absent  or  is  represented  by 
a  groove,  or  by  a  partly  pervious 
^H     canal. 

^P  I.  lialanitic. — The  opening  is  here  at  the  site  of  the  corona, 

the  fnenum  is  absent,  and  a  hood-like  prepuce  exists. 

^2.  Penile. — The  urethra  may  open  at  any  part  of  the 
undersurfaoe  of  the  penis,  and  if  the  opening  be  far  back 
uearly  the  whole  of  the  penile  urethra  will  be  wanting,  so  far 
^  its  floor  is  concerned. 
^  3.  SerotaL — Here  the  opening  is  either  at  the  jimction  of 
the  pi-nis  and  scrotum  (peno-scrotal),  or  is  on  the  perineal  side 
of  the  scrotum  (jit^rineo-scrotal). 
In  all  but  the  slighter  cases  the  penis  is  small  and 
dtifonned.  It  may  Ik?  attached  to  the  scrotum  by  a  cutaneous 
^_  web.  or  bo  held  in  a  curved  position  by  a  tibn)us  band  upon  its 
^P  under-surface,  which  represents  the  imdevclopcd  urethra  and 
iho  capsule  of  the  corpora  cavernosa.  In  extreme  civses  of 
eiir^'ing  of  the  jx-nis  the  glans  Ls  forcerl  against  the  scrotum, 
t^ntl  imly  tiie  dorsum  of  the  shortened  penis  is  visibla 


Fig.     289.— ditplat'b     OPEB^nOS 
Fon  £n!*i'ADiAB.    (.4<AAui'<(.) 
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Purpose  of  Operative  Treatment. — There  is  very  rarely 
imy  iucontiiieiice  with  hyposimdias,  and  in  the  majority  of 
instances  little  inconvenience  is  complained  ot  The  main 
didictdties  depend  upon  the  anhing  of  the  penis,  and  the 
existence  of  an  openinjir  far  back.  The  curving  of  the  penis 
renders  micturition  difficult  and  coitus  impossible.  Every 
time  the  patient  raaki-.s  water  the  scrotum  and  perineum  are 
wetted  with  urine  ;  and  if  care  be  not  constantly  taken,  these 
partes  may  become  eczematous.  The 
lu-efliral  opening  may  also  be  so  narrowed 
by  the  curving  of  the  penis  that  micturi- 
tion is  impeded. 

If  any   operation   be   carried   out,   it 

should   be   made   without  delay.     If   the 

defonnity  can  be  corrected  early,  the  penis 

^te.  agof  may,  as  growtli  proceeds,  assume  a  very 

fair  degree  of  development. 
If  the  condition  has  bcpii  left  tmtreated  until  the  patient 
has  reached  adult  life,  it  had  better  hv  left  altogether.  In 
such  a  ca.se  the  man  vdll  have  learnt  how  to  overcome  the 
difficulties  of  micturition.  Tlio  penis,  if  it  could  be  straight- 
ened (and  it  is  not  always  possible  at  a  late  period)  would  be 
found  to  be  short,  wast<?d,  and  stunted.  In  these  ctuses  the 
testes  are  not  uncommonly  found  to  bo  small  and  atrophied, 
and  the  patient's  sexual  instincts  are  not  so  developed  as  to 
make  him  feel  the  impossibility  of  coitus. 

In  the  balanitic  form  of  hypospadias  an  operation  can 
seldom  be  called  for,  and  the  deviatinti  from  the  normal 
condition  may  be  so  slight,  a.s  not  to  cause  any  appreciable 
inconvenience. 

Attempts  to  make  a  new  urethra  through  the  glans  by 
perforating  that  structure  by  a  trocar  (Dupuytren)  are  quite 
unjustifiable. 

The  accepted  operations  for  hypospadias  have  in  view 
two  objects :  (1)  the  correction  of  the  mal-position  of  the 
penis,  and  (2)  the  restoration  of  the  canal  of  the  deficient 
urethra. 

1.  ITie  mal-position  of  the  penis  may  be  corrected  by 
means  of  one  or  more  transverse  incisions  which  divide 
the  band  of  contracted  tissue  passing  between  the  glans  and 
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[tlio  hypospadic  opening.  To  overcome  the  curving  of  tlie 
enis  completely  it  may  bo  necessary  to  carry  the  incision 
[dooply  into  the  sul«stance  of  the  corpora  cavernosa.  It  is 
I  Usually  better  to  efi'ect  this  division  through  an  open  wound, 
'thf  integumentarj'  edges  of  wl\ich  are  united  subseqiieiilly 
by  sutures. 

In  the  slighter  cases  a  subcutaneous  division  may  be 
possible. 

Before  proceeding  further  with  ihf  treatment  of  the  ca.se, 
flotne  six  or  eight  months  should  l>e  allowed  to  (elapse,  in 
order  that  it   may  be  made  evident   that   the  correction  of 

tthe  false  position  has  been  f>ermanent. 
2.  Tlie  restoration  of  the  canal  may  be  eftected  by  one  or 
other  of  the  following  operations. 

Dnplay's    Operation.  —  First    Stage.  —  The     penis    is 
^  Btraigh  icUfd. 

H       Seccmd  Stage. — A  new  meatus  is  formed.     Tliis  is  effected 
by  freshening  at  their  lower  parts  the  two  lips  (b  h',  Fig.  291) 
of  the  depression  which  represents  the  meatus,  ;uid  by  placing 
[between  these  two  lips  a  small  catheter  tip  (c),  over  which  the 
freshened  surfaces 
t  are      united      by 
[fiflveral  points  of 
I  suture.        If     the 
J  di'pres-sion  be  too 
Islt&llow  to  permit 
I  the  formation  of  a 

[large  enough  meatas, two  small  lateral  incisions  (a  a, Fig.  291), 
[or  a  median  incision,  a,  made  in  the  substance  of  the  glans, 
iwill  make  it  possible  to  introduce  the  tip  of  a  catheter  of 
I  j)roi)er  size. 

This  part  of  the  operation  may  be  carried  out  at   the 
Same  time  that  the  penis  is  straightened,  and  the  duration 
.of  the  treatment  Ite  thus  shortt'ued. 

Third  Stage. — The  new  canal  is  formed. 

lOd  the  lower  surfme  of  the  penis,  on  each  side  of 'the 

liaii   line,  imd  some   millimetres  outside  of  this  line,  a 

longitudinal  incision,  a  b,  a'  bf,  is  made,  extending  from  the 

bue  of  the  glans  to  within  1  cm.   or   even    J   cm.    of  the 

iic  opening  (c.  Fig.  292). 


P%.  291.— DUPLAT'S  OPEBXTIOX  FOB  BTP08PADUS. 
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The  inUmiul  lip  of  the 


slightly  disseote<I 


I 


■ision  lis  now  siigutiy  aisset 
up,  so  that  the  marrow  strip  of  sliiii  between  the  wound  and 
tho  median  groove  may  bo  inclined  inwards  as  a  spoeies  of 
flap  (the  sM>-ealled  inner  flap)  over  the  catheter,  but  without 
attempting  to  cover  it  entirely.     On  the  other  hand,  the  outer 

li]j  of  eat:h  incision  is  to  be  dissected 
up  freely,  so  as  to  draw  towards  the 
median  line  the  skin  of  the  lateral 
parts  of  the  penis,  e  d,  e  d'.  This 
sliin  is  brought  forward  in  the  fonii 
of  a  loose  flap  (the  so-called  external 
flap).  The  cutaneous  surface  of  the 
inner  flaps  is  thus  turned  rowanls 
the  cavity  of  the  canal,  whilst  their 
raw  surface  is  turned  towards  thf 
(lutside,  and  is  covered  by  the  raw 
surface  of  the  two  external  flaps.  ■ 
Although  the  catheter  is  thus  not 
whoUy  covered  by  a  cutaneous  sur- 
face, Duplay  has  found  no  incon- 
venience to  result  from  that  circum- 
stance. 

The  displaced  flaps  are  now 
united  in  the  median  line  by  means 
of  a  quilled  suture.  Very  tine  silver 
wire  is  used  ;  each  suture  is  made 
of  a  single  wire,  and  is  separated  from  its  fellows  by  a  dis- 
tance of  \  cm.  The  ends  of  each  wire  are  i>assed  through 
holes  ma<le  in  small  leaden  tubes,  and  are  fastened  by  per- 
forated shot  (Fig.  293). 

If  the  surfaces  approximated  by  this  suture  leave  a  little 
separation  externally,  union  is  completed  by  a  few  superficial 
points  of  interrupted  suture  (Fig.  293). 

Fourth  Stage. — The  two  parts  of  the  canal  ai-e  united. 
The  margins  of  the  openings   to  be  approximated   are 
freshened,  and  the  raw  edges  are  then  drawn   together  and 
united — over  a  catheter — by  means  of  a  deep  quilled  suture 
and  some  interrupted  superticial  sutures. 

The  catheter  is  retained  during  all  stages  of  the 
until  healing  is  assiu^d. 


Fig.  292.— dcplay'sopkuation 
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An  interval  of  some  months  should  be  allowed  to  elapse 
between  the  third  stage  of  the  operation  and  the  fourth. 

Anger's  Operation. — The  operation,  as  ho  >'  described, 
does  ni>t  inckide  the  formation  of  a  meatus.  It  is  assumed 
that  the  penis  has  been  straightened. 

An  i-ifi.sion  (1  2,  Fig.  2.94)  is  made  on  the  right  side  of  the 
peois  £roiu  the  glans  to  the  scrotum,  and  half  an  inch  from 
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iV  median  lino.  The  transverse  cuts,  1  3,  2  4,  serve  to  mark 
out  a  flap  (a.  Fig.  294).  This  flap  is  dissected  up  and  has  its 
along  the  median  line.  A  second  longitudioii!  imision, 
(6,18  mjwle  to  foUdw  the  left  margin  of  the  urctlirul  groove. 
Two  transverse  cuts,  5  7,  6  8,  about  an  inch  in  length,  are 
nude  at  each  extremity  of  it.  A  flap  (h,  Fig.  294),  with  its 
freemai^n  boundmg  the  urt^thral  groove,  is  thus  niarlied  out. 

It  is  dissected  up,  and  will  possess  ut  least  double  the 
»idth  of  the  right  flap  (n). 

\  catheter  having  Lieen  introduced  into  the  bladder,  the 
fiwt  Hup  a  is  turned  over  so  that  its  cutaneous  surface  ('overs  the 
cathfter  (Fig.  295).  Sutures  are  then  ]Tiis.sed  as  r(»llow.s.  Verj' 
tm-  silver  or  silkworm  gut  is  used.  To  each  end  of  t!ie  .suture 
•»  slender  nee^llo  is  threaded.  Each  needle  is  made  to  transfix 
the  free  margin  of  the  first  Hap  a  from  the  skin  surface  to 
the  raw  surfm;e.  The  loop  will  be  on  the  cutaneous  surface. 
Bi)Ch  ends  of  each  suture  (i.e.,  both  needles)  are  then  made 
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to  transfix  the  base  or  outer  part  of  the  left  flap  (6,  Fig.  295), 
and  in  the  cutaneous  surface  of  that  flap  they  are  secured  by 
shot  (Fig.  206,  s). 

The  left  flap  (6)  is  drawn  to  the  right  so  as  to  cover  the 
raw  surfan-  of  the  first  flap  (a),  and  the  free  edge  of  this  more 
supcrtirial  flap  is  then  united  by  inteiTupted  sutures  (Fig. 
290.  w)  to  tiic  raw  liordt-r  left  by  the  incision  1  2,  Figs.  294 
and  2!).j, 

Other  Operations  have  been  devised,  but  they  call  for  no 
very  full  description.  jVii  account  of  Siymanoimki's  most 
ingenious,  but  not  very  practical,  operation  will  be  foun<l 
conveniently  summarised  in  Stephen  Smith's  "  Operativo 
Surgery."  Prafcjisor  Wood  and  others  have  made  use  of  the 
redundant  prepuce  (which  is  usually  present  in 
hj'pospadias)  to  close  in  the  cimal  in  whole  or 
in  part.  This  can  be  most  conveniently  carried 
>.  out  when  the  urethra  is  wanting  to  the  extent 
\  of  its  anterior  half  only.  When  the  deformity 
^J  extends  a-s  far  back  as  the  scrotum,  Professor 
p|  Wood  Kupplfnieiits  the  flap  taken  from  the 
prepuce  by  a  flap  cut  from  the  front  of  the 
scrotum. 

Wood's  method  of  arranging  the  preputial 
flap  is  as  follows  : — A  transverse  biUtonhole  in- 
cision is  made  in  the  prepuce  close  to  the  coro- 
nal groove  on  the  dorsum.  The  glans  is  slipped 
through  the  aperture  made.  Two  lateral  flaps 
are  dissected  up  from  the  penis  upon  either 
side  of  the  urethral  groove,  and,  being  reversed, 
are  turned  over,  so  that  the  skin  surface  is 
towards  the  new  canaL  These  flaps  are  united  by  a  con- 
tinuous suture  of  fine  catgut.  The  transposed  dorsal  pre- 
puce is  then  "spht  up  into  two  layers  at  the  cut  edge, 
which  is  opened  and  spreiul  out  over  the  raw  surface  of 
the  reverst^d  urethral  flaps,  and  stitched  to  the  edges  by 
closely  applied  sutures  of  tine  silver  wire"  (Heath's  "Dic- 
tionary of  Surgerj',"  vol.  i.,  "Hypospadias"). 

In  criticising  this  operation,  it  may  be  jiointed  out  that 
the  integument  of  the  prepuce  and  scrotum  is  not  well 
adapted   to  form   the  tissue  of  a  primary  flap.      It  is  not 
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rea<lily  handled,  and  the  lax  suhcutanoous  layer  renders 
oedema  a  troublesome  complication.  The  prepuce  may  serve 
a  useful  purpose  in  assisting  to  close  a  small  defect  and  in 
supplementing  a  more  extensive  operation,  but  it  has  not 
yielded  satisfactory  results  when  used  to  form  the  principal 
flap. 

From  Mr.  Wood's  accoimt  it  is  to  be  inferred  that  the 
lateral,  or  urethral,  flaps  are  united  in  the  median  line,  and 
to  this  practice  also  some  exception  may  be  taken. 


A 
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CHAPTER    VIL 

Operations  for  Ectopia  Vesica. 

The  Condition  of  the  Patient. — Ailnnrabli'  descriptions  of 
tills  (lotormlty  have  been  given  by  Mr.  VV'ood  (Med.-Chi/r. 
Tran,t.,  vol.  111. :  and  Heath's  "  Dictionary  of  Suru^ery  "). 

It  is  only  neeessary  here  to  allude  to  certain  points  bear- 
ing on  the  operation.  Ectopia  is  more  frequently  met  with  in 
males  tbiin  females,  in  the  proportion  of  ten  to  one.  It  is 
invariably  a-ssociated  nith  ej)ispadias.  When  the  urine  is 
ejected  in  a  dooided  jet  on  coughing  or  crying  some  dilatation 
of  the  ureters  is  indicated.  "  Just  on  the  upper  margin  of  the 
red  protnuling  mass  (formed  by  the  bare  wall  of  the  bla<lder) 
is  a  crescentrie  border  of  cicatricial  tissue,  which  really  repre- 
sents the  upper  or  omphalo-mosenteric  part  of  the  umbilicus. 
Above  this  will  be  seen  and  felt,  in  the  median  line — especially 
when  the  recti  alidoininis  are  put  into  action — a  flat  surface, 
hard  and  resisting,  of  fi'om  an  inch  to  two  or  even  tlireo 
inches  wide,  bounded  on  each  side  by  the  recti  mu.scles,  and 
tapering  upwards  to  the  eii.sifomi  cartilage.  This  is  the 
widened  imd  expanded  liiiea  alba,  and  the  structures  covering 
the  peritrmeum  licro  are  sometimes  very  thin,  although  tough 
and  resisting.  The  skin  over  this  inter-rectal  interval  is  — 
smooth,  and  u.sually  free  from  hairy  growth.  The  recti  are  ■ 
separated  by  the  whole  extent  of  the  wide  divergence  of  the 
8Uj>erior  rami  of  the  pubes  fi-om  the  middle  line"  (Wood). 

Tlie  scrt>tum  is  wide  and  shallow  as  a  rule,  and  the  testes 
are  often  in  the  groin.  Aii  oblique  inguitud  hernia  often  e.xists 
on  one  side  or  on  lioth  sides.  The  perLueuui  is  shorter  and 
wider  than  nonnal,  and  the  pubes  ore  separated  to  the 
extent  of  from  two  to  four  inches. 

The  patients  are  often  feeble  and  sickly.  Renal  disease, 
in  the  form  of  surgical  kidney,  is  not  uncommonly  present 
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^HipSmally  in  the  older   patients.     It  is  a  freiiucut  cause  of 
Hibiltire  and  of  dcatb  after  u[)eratioa 

■       The    ureters  may  be  greatly   dilated,   and   the   kidneys 
Heystic 

H       Patients  with  ectopia  have  lived  to  reach  old  age  without 
baring  undergone  treatment  of  any  kind. 

The  distress  caused  by  this  ilt'formity   is   terrible.     ITie 

Bnrine  is  constantly  dribbling  away.    The   thighs,   scrotum. 

|j*-rineum,  and  abdomen,  are  wet  with  urine  and  excoriated. 

The  patients  clothes  are  soaked  with  urine,  and  the  espo.sed 

1  portion  of  the  bladder  is  commonly  in  a  condition  of  cystitis. 

Up  to  the  present  time  no   entirely  satisfact,ory   results 

•ttended    the    use   of  the   many   forms   of  apparatus 

lesigned  for  ectopia.     There  is  the  dithculty  of  collecting  the 

rine  in  all  positions  of  the  body  without  so  pressing  upon  the 

finteguiiient  as  to  produce  e.\coriutioiis  or  ulcers.    The  l>ast 

tpi^aratus    is    that   by   Wolfermatm   (Uennuo's   model).      A 

.dt~icrijition    of  this  appliance,  with   an    illustration,    will  be 

I  found  in  Ultzmann's  mouograph  on  the  liladder  in  tbe  Deutsche 

\chiruArgie.  Lief.,  52,  1890. 

For  a  consideration  of  the  value  of  operative  treatment  in 
i^Chese  oas^,  see  the  section  which  follows  on  the  Results  of 
frraiion. 

Age  for  Operation  and  Preparatory  Treatment, — ( )pera- 
ITt'  treatment  may  bo  commeneed  when  the  patient  is  four  or 
{■ve  years  of  age.     It  should  in  any  case  be  undertaken  and 
►nipleted  l>efore  puberty. 
The  treatment  will  extend  over  many  montlis,  and  will 
t»J»nally  occupy  more  than  a  year. 

buring  this  period  the  patient  will  be  subjected  to  many 

ojxmiions.      In   a  case   ((uoted   by   Billroth   the    treatment 

<xs«upiefl   twenty-two   months,   during   which   time    nineteen 

ilioiis    wore    performed.      Tliis    experience    is    not  ex- 

[HJDnal 

before  the  operation  is  commenced  it  is  most  imjjortant 

w  the  patient  lie   in  good  health.     There  should   be  no 

»*^>gli,  the  bowels  should  be  acting  normally,  the  urine  shoidd 

healthy  and  not   irritating,   and   the  skin   as  free   from 

nimation  and  eczema  as  is  possible.      The  cystitLs  also 

'**U»i  be  dealt  with.     Much  can  be  done  by  frequent  bathing, 
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and  by  soaking  up  the  urine  by  pads  of  compressed  cotton- 
wool which  have  been  impregnated  with  corrosive  sublimate. 
To  keep  a  patient  dry  by  these  means  will  require  the  unre- 
mitting attention  of  a  nurse  niglit  and  day. 

Mr.  Greig  Smith,  before  performing  Wood's  operation  in 
the  ease  of  a  boy  aged  eight,  caiTJed  out  for  fourteen  days 
the  following  prejiaiatmy  treatment: — "  The  patient  was  kept 
lying  on  his  back  in  hopes  that,  by  removing  the  weight  of 
the  iibdominal  contents,  the  tumour  might  diminish  in  size. 
The  mucous  membrane  was  covered  with  oiled  silk  coated 
with  dextrine,  over  which  was  kept  a  double  layer  of  Ixiracic 
lint  The  atmosphfric  air  and  other  sources  of  irritation  were 
thus  excluded,  and  the  deposition  of  phosphates,  by  preven- 
tion of  evaporation,  was  much  diminished.  Bland  and 
demulcent  drinl\s  were  freely  administered.  Under  this  treat- 
ment the  surface  of  the  extroverted  nnicous  membrane  soon 
became  less  red  and  angry-looking  ;  and  latterly,  over  its 
upper  half,  as  low  down  as  the  orifice  of  the  ureters,  it  became 
covered  with  true  epidermis  almost  as  white  as  that  of  the 
Bun'ounding  skin.  The  muco-purnlent  dischai-ges  diminished 
considerably  in  amount,  and  the  excoriations  on  the  con- 
tiguous skin  entirely  disappeared  "  {Br-Uisk  Medwal  Journal, 
Feb.  7,  18S0). 

When  a  reversed  flap  is  em]}loyed,  and  the  integumentary 
surface  is  turned  in  towards  the  bladder,  some  trouble  may 
result  frum  the  gruiclh  of  hair  from  the  displaced  skin.  The 
hair,  if  it  attain  any  length,  may  block  up  t.he  new  urt>t.hra, 
and  may  lead  tx<  an  accumulation  of  phosphatic  coneretinns 
and  other  compiications.  Its  growth  is  must  likely  to  give 
trouble  when  well-developed  hair  is  already  growing  upon  i.he 
flap,  as  may  be  the  ca.so  in  an  adult  When,  however,  the 
operation  is  carried  out  in  very  young  subjects,  the  growth  of 
hair  .seems  to  be  subdued  altogether.  In  other  instances,  in 
which  the  hair  has  continued  to  grow,  it  has  been  observed 
that  the  growth  has  declined  in  vigour  as  time  went  on,  and 
that  it  has  ultimately  cL-a-scd  entirely. 

In  cases  where  the  hair  at  the  time  of  the  operation  is 
unduly  abumlant,  it  is  best  to  remove  it  by  some  depilatory. 
Mr.  Wood  recommends  a  dnjp  of  strong  nitric  acid  applied  at 
intervals,  until  all  the  hair  is  destroyed.     When  the  acid  is 
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^  applied,  the  skin  and  exposed  mucous  menilirane  must 
can^fully  protorted  by  a  mixture   of  olive  oil  and  chalk 

npplifd  in  a  thick  layer.     No  ojKjration  would  be  attempted 

until  the  skin  thus  treated  has  soundly  healed. 

Methods  of  Operating. — The  very  numerous   operations 

•dvised  or  adopted  in  cjises  of  ectopia  vesicte  may  be  divided 

into  three  classes  : — 

1.  Operations  designed  to  divert  the  urinary  passages. 

2.  Operations  for  cK>sing  in  the  defect  by  means  of  flaps. 

3.  Operations    for   narrowing   the  defective   area   by  ap- 
proximating the  two  innominate  bonea 
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L    OPERATIONS   DESIGNED  TO  DIVERT  THE   DRIN.^RY   PASSAGES. 

The  procedures  merely  require  to  bo  enumerated.  They 
have  been  up  to  the  present  time  attended  by  great  ill- 
sui'c<>ss. 

John  Simon  {Lancet,  1852,  vol  iL,  page  570)  succeeded 
by  means  of  threads  passed  from  the  ureters  into  the  rectum 
in  elTocting  a  coiiimunicalion  between  the  bladder  and  the 
bowel.  Some  urine  pa.ssed  per  rectum,  but  much  still  escaped 
over  the  pubes,  and  the  raw  surface  of  the  bladder  was  left 
uncovered 

Several  operations,  with  the  same  object  of  diverting  the 
mine  into  the  rectum,  have  been  carried  out,  but  with  no 
success,  and  with  many  deaths. 

Mr.  T.  Smith's  attempt  to  secure  the  ureters  to  the  ascend- 
ing and  descending  colon  ended  in  failure  (St.  Bartholomew'n 
Hospital  Rfptrris,  vol.  xv..  page  9). 

SonnenbUTjf  (Deutsche  Ckirurgie,  Lief.,  52,  1890)  suc- 
cetded  in  extirpating  the  bladder  in  a  case  of  ectopia  vesicfe  in 
a  boy  aged  nine,  and  in  uniting  the  ureters  to  the  dorsal 
proovB  of  the  penis.  The  bladder  was  -separated  without 
iiyuriiig  the  peritoneum.  Catheters  were  introduced  into  the 
oreters,  and  tied  there.  The  whole  of  the  bladder  was  re- 
moved, and  the  ureters  were  cut  free.  The  ureters  were  sutured 
to  freshened  surfaces  on  the  dorsum  of  the  penis.  The  gap 
in  the  abdominal  wall  was  closed  by  flaps  without  ditticulty. 
The  ureters  liecame  fixed  in  their  new  situation,  and  healing 
is  s»id  to  have  been  perfect. 
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2.   OrEllATIONS   FOR   CLOSING   IN  THE   DEFECTS   BT   MEANS   OF 

FLAPS. 

The  early  flap  operations  were  more  or  less  uniforruly 
unsucccssliil.  Attempts  to  close  in  the  optming  by  definite 
flaps  were  made  as  far  back  as  1844.  The  flaps  were  not 
revereed,  and  failure  followed. 

Rovei-sf'd  flaps  were  first  employed  by  Roux,  Richard,  and 
Pancoast. 

Roux  (L'Unian  Mid.,  1M53)  dissected  one  flap  from  the 
abdonioii  above,  and  another  from  the  scrotum  below,  and 
united  tliera  in  a  reversed  manner  over  the  exposed  bladder, 
so  that  the  raw  surfaces  were  turned  outwards.  i3oth  flaps 
sloughed. 

Richard  {Gaz.  Hebdom.,  vol.  i.,  1854),  foUowinji;  the  lines 
of  Nelaton's  operation  for  fpi.spadias,  attempted  a  like  opera- 
tion a  little  later,  but  with  a  fatal  result. 

Dr.  Ayres,  of  New  York,  operated  upon  an  adult  female  in 
1858  ("Congenital  Exstrophy  of  the  Urinarj'  Bladder,"  New 
York,  1 859)  by  turning  down  a  flap  of  skin  from  the  abdomen 
over  the  bladder.  The  cutaneous  surface  of  this  flap  was 
turned  towards  the  blfidder.  Its  raw  surface  was  covered 
by  a  process  of  gliding.  The  result  was  not  very  encourag- 
ing. 

Eh-.  Pancoast,  of  Phiiadi-lphia  {North  Avierican  Medical 
and  Chirvrgical  Review,  July,  1859),  (•arne<l  out  an  oi)eration 
in  the  same  year  (1858)  which  proved  to  be  more  successfuL 

Two  lateral  flaps  were  dissoctefl  up  on  either  side  of  the 
defect,  and  were  turned  over  so  as  to  cover  the  bladder  (their 
cutaneous  surfaces  being  innermost).  The  flaps  were  reversed, 
but  not  supi^rimpused.  Union  took  place  between  the  ed.ges 
of  the  fliijjs. 

ilr.  Holmes  first  employed  reversed  and  superimposed 
flaps  with  success  in  England,  in  186-'i  ("  Surgical  Treatment 
of  Childnn's  Diseases,"  2nd  edition,  page  149). 

From  these  early  operations  the  present  more  successful 
procedures  have  been  derived. 

The  twii  principal  methods  now  in  use  are  known  as — 

A.  Wood's  Operation. 

B.  Thiersch's  Operation. 
These    may    be    regarded    as    two  standard  procedi 
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founded  upon  difierent  principles,  and  forming  the  bases  for 
BQAny  uioditications. 

Asx  aicinmi  of  Mfiiiry's  operation  will  also  be  added. 

A.  Wood's  Operation. 

Hero  three  Haps  are  formed — a  reversed  upper  or  um- 
bilical flap,  and  two  lateral  transplanted  flaps,  which  are  made 
to  cover  over  the  upper  flap.  The  following  description  is  de- 
rived from  Prot  Wood's  account  in  Heath's  "  Dictionary  of 
SurgBTj-,"  1887. 

1.  The  Cutlimj  of  the  /7*f/w.— The  upper  flap  (Fig.  297,  C) 
should  be  flgured  by  a  line  extending  along  the  side  of  the 
bladder  surface  vertically  upwards  as  far  as  the  uicasured 
distance  from  the  root  of  the  penis  to  the  upper  margin  of 
the  bladder,  and  then 
Cttrrie<l  in  a  rouuiled 
curve  across  the 
"  linea  alba  "  at  this 
point  to  join  another 
veriii-al  line  of  equal 
length  on  the  opposite 
'  le  of  the  bladder. 

The  two  groin 
flaps  (Fig.  297.  A,  b) 
for  suj)crjK)sition  are 
to  lie  made  of  a 
rounded  lancet  shape, 
with  the  roots  down- 
wards and  inwards  at 
the  base  of  the  scro- 
tum, and  continued 
along  the  side  of  tlie 
un-thrai     gr<x)ve    for 

about  half  itii  lengtL  These  flaps  should  bo  long  enough  and 
detached  enough  to  meet  in  the  Tnediau  line  for  their  whole 
length,  and  no  sharp  angles  should  be  left  in  their  outline. 
The  inci-'*ion  for  making  them  sliouid  jom  that  of  the  lateral 
border  of  the  lirst  or  umbilitul  Hap  at  about  its  centre. 

In  raising  the  urabihcal  flap  care  must  bo  taken  not  to 
maJte  the  skin  too  thin,  which  is  apt  to  be  done  in  the  centre 
of  its  base  near  the  upper  margin  of  the  bladder.     The  tissues 


Fig.  297.-  wood's  opebatioh  job  botoma 

^  B,  Lktenl  &ip«  ;  O,  T'pper  fl&p  ;  P,  I>r(Mtata ;  p. 
Penis. 
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are  here  so  thin  tha,t  there  is  danger  of  wounding  the  peri* 

toneum. 

ITie  flaps  should  bo  bandied  with  the  fingers  rather  than 
with  forceps.  In  raising  the  lateral  flaps  the  siiperticial  ex- 
ternal pudic  arteries  are  cut  and  raay  need  to  be  ligatured. 
All  blecMling  must  have  been  cheeked,  and  all  clots  removed, 
before  the  flaps  are  placed  in  position. 

2.  The  Adj'iisting  of  the  Flaps. — The  upper  flap  is  folded 
evenly  down  with  its  skin  surface  to  the  bladder,  and  is  at- 
tached by  sutures  (Professor  \\'ood  uses  silver  wire)  to  the 
cut  edge  at  the  root  of  the  penis  on  each  side. 

The  groin  flaps  are  then  plaoed  upon  the  raw  surface  of 
the  unibilif'al  flap.  Their  inner  edges  are  united  by  sutures 
in  the  median  line,  and  their  bases  should  closely  embrace 
the  root  of  the  penis.  The  raw  surface  left  by  the  removal 
of  the  umbilical  flap  is  closed  by  drawing  the  edges  together 
with  hare-lip  pins.  The  surfaces  left  in  the  groin  were  in 
Professor  Wood's  first  operation  treated  in  the  same  way.  l>nt 
he  now  advises  that  the  upper  borders  of  the  groin  flaps 
be  held  upwards  by  one  or  two  wire  sutures,  and  that  the  raw 
surfaces  which  remain  should  be  left  to  lieal  by  granulation 
(.Fig.  298). 

'  In  the  Female  the  umbilical  flap  should  he  lai'ge,  and 
the  incision  for  the  groin  flaps  on  each  side  should  be  carried 
well  down,  so  as  to  have  their  root.s  in  great  nieaeure  con- 
nected with  the  labia.  When  the  fla])s  are  finally  sutured 
together,  the  vagina  should  be  almost  closed  up  by  them,  with 
but  a  small  opening  to  allow  the  passage  of  the  urine.  {See 
Mr.  Mayo  llobson's  modification  of  the  operation,  page  lOti.) 

3.  The  Treatment  of  the  Epispadias. — This  is  eftectod 
by  N^laton's  operation  modified  to  meet  the  altered  condiliim 
of  the  parts  above  tho  opening  into  the  bladder.  (See  page 
83.)  In  the  place  of  the  abdominal  flap  there  described 
an  incision  is  made  parallel  to  luid  half  an  inch  above  the 
arched  cicatrised  urethral  border  of  the  covering  of  the 
bladder,  and  the  integument  thus  marked  out  is  then  turned 
down  in  the  form  of  a  fold,  with  the  skin  surface  directed 
towards  the  upper  surface  of  the  penis. 

With  this  exception  the  operation  follows  the  lines  already 
indicated 
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Convment. — This  operation  meets  successfully  with  the 
two  great  difficulties  which  attended  early  procedures. 

1.  In  these  cases  a  sinus  was  left  at  the  site  of  the 
umbilicus  which  it  was  foimd  almost  impossible  to  close. 

Such  a  result  may  be  certainly  expected  if  lateral  flaps 
are  employed  in  the  fresh  state  without  reversion  or  without 
the  addition  of  the  umbilical  flap. 

2.  The  constant  pressure  upon  the  posterior  wall  of  the 
bladder  had  in  the  early  cases  a  tendency  to  cause  a  protrusion 
as  the  cicatrices  contracted.  As  a  result  of  this  the  opening 
above  the  penis  became  larger  and  larger.  This  difliculty  is 
met  partly  by  groin  flaps  of  considerable  size,  which  closely 
anbrace  the  root  of  the 
penis,  and  partly  by  means 
of  the  scrotal  flap,  which 
prevents  the  tissues  about 
the  opening  from  being 
drawn  up  as  cicatrisation 
and  contraction  proceed. 
The  scrotal  flap  is  an  es- 
sential feature  in  dealing 
with  the  epispadias. 

During  the  progress  of 
the  operation  all  the 
antiseptic  washes  or  lo- 
tions used  should  be 
warm.  In  dissecting  up 
the  lateral  flaps  great 
care  must  be  taken  in 
cases  where  inguinal  hcr- 
niae  exist. 

If  it  be  possible  so  to 
fashion  the  fiedicles  of  the  inguinal  flaps   that  the  external 
pudic  arteries  are  not  divided,  a  great  point  is  gained. 

Modifications  of  Wood's  Operation. — Mr.  Greig  Smith,  of 
Bristol  (Brit.  Med.  Journal,  Feb.,  1X80),  mokes  the  flaps  of 
a  little  larger  size.  The  umbilical  flap  is  in  .shape  like  the 
wooden  portion  of  a  fire-bellows.  The  portion  corresponding 
to  the  handle  of  the  bellows  is  uppermost  and  in  the  median 
line,  and  when  the  flap  is  turned  down  this  portion  is  used 


Fig.  298. — wood's  opekatios  fos  botopia 

TE8IC.E. 

J^  B,  lAtenl  fUpa ;  e,  Cpp«r  flap ;  p,  I'rotUte  ; 
f,  Penii. 
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to  cover  in  the  urethra,  and  to  afford  a  further  attachment  to 
the  tissues  dissected  up  from  the  penis  and  scrotum. 

The  umbilical  Hup  und  the  lateral  Haps  are  .secured 
together  hy  means  of  deep  quilled  sutures  a|i[)liwl  in  a 
vertical  line  over  about  the  middle  of  each  lateral  flap. 

Mr.  Smith  reports  two  cases,  in  both  of  which  an  excellent 
result  was  obtained. 

Mr.  Mayo  Rohson  (Brit.  Med.  Journal,  Jan.  3lst,  1885) 
reports  a  vcr\'  suitccssful  ease  of  Wood's  operation  carried  out 
in  a  female  child  aged  b  years. 

Allusion  has  been  already  made  to  the  difficulty  which 
arises  in  this  proctuiure  of  prevcntinp  some  reopetung  of  the 
sinus,  owing  to  the  retraction  of  the  tla[)s  which  cover  in  the 
bladder.  In  Mr.  Robson's  case  this  retraction  caused  the 
bladder  surface  to  be  onc^e  more  exposed  in  part.  To  meet 
this  complication,  Mr.  Robson  so  detached  the  folds  of  integu- 
ment which  formed  the  labia  majora  as  to  form  on  each  side 
of  the  median  line  two  trimitfular  flaps  whii'h  were  capalde  of 
being  displaced  upwards.  The  npjter  margins  of  these  daps 
were  attached  to  the  lower  margins  of  the  flaps  already  in 
position. 

By  this  means  the  blatlder  surface  was  entirely  covered  in, 
and  only  a  small  slit  was  left  for  the  escape  of  the  urina 
This  |)n)cedure  should  he  always  carried  out  in  ojK-rating 
upon  the  femuli'  sul>ject  by  Wood's  method.  Some  excellent 
drawings  illustnile  Mr.  Robson's  paper. 

B.  Thiersch's  Operation. 

Two  lateral  flaps  are  formed,  one  to  cover  the  lower  half ' 
of  the  defect,  and  the  other  the  upper  half  {Centralhlalt  fwr 
Chirurgie,  1876,  page  504).  Each  flap  when  first  cut  is  large 
enough  alone  to  cover  the  whole  of  the  exposed  area.  From 
the  nature  of  the  method  adopted,  allowance  has  to  be  made 
for  the  shrinking  of  the  flap.  The  flap  first  made  is  intended 
for  the  lower  half  of  the  blatlder.  It  is  marked  out  bj'  two 
incisions.  One  commences  at  the  upper  margin  of  the  defect^  ] 
and  proceeds  vertically  downwards  to  the  root  of  the  [lenis. 
The  second  is  placed  at  a  suitable  distance  to  the  outer  side  Oi 
the  tirst,  is  parallel  to  it,  and  is  continued  down  to  Poupart's 
ligament  The  flap  is  detached  in  the  form  of  a  strip  i>t 
bridge,  and  is  left  connected  with  the  body  by  its  upper  and  its 
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[owor  extremities.  Bom'-fttli  it  is  placed  a  )>late  of  dnfoii  or 
ivory,  sind  for  a  pi'rio«l  of  tiint^  wwks  its  under  siiritice  is 
allowed  to  jjranulate.  At  the  end  of  three  weeks  the  upper 
attathment  of  the  tiap  is  divided,  and  it  is  laid  troiisversely 
ever  the  lower  part  of  the  defect.  The  niiu>nn  of  the  defect 
will  have  been  freshened,  and  to  this  raw  border  the  flap 
is  attached.  The  granulatinfj  surface  of  the  flap  is  tume<l 
towards  the  bladder.  (The  u.se  of  granulating  flaps  iu  plastic 
sur^^rj'  is  dealt  with  on  page  11.) 

When  this  flap  has  sounfily  healed,  and  has  become  safely 
fixed  in  its  new  situation,  the  second  flap  is  cut  from  the 
other  side  of  the  defect. 

It  is  fashioned  in  exactly  the  same  way,  but  the  two 
}>arallel  incisions  do  not  extend  so  low  down,  liut  end  at  the 
place  of  attachment  of  the  Hrst  flap.  As  this  flap  is  to  l>e  of 
the  same  siz<!  as  the  flrst,  the  two  ineisions  will  have  to  be 
rried  higher  up  on  the  l)elly.  The  bridge  of  skin  thus 
marked  out  and  separated  is  allowed,  as  before,  to  granulate 
for  three  weeks. 

At  the  end  of  this  time  its  upper  end  is  divided,  and  it  is 
placed  transversely  over  the  upj>er  linif  of  the  defect. 

lis  grsinulating  surface  is  turned  towards  the  bladder. 

Ita  margins  are  imited  to  the  margins  of  the  defect,  which 
will  have  been  freshenetl  to  receive  it. 

The  interval  between  the  two  flaps  will  now  be  indicated 
by  a  transverse  line,  \\lien  the  second  flap  is  securely 
unite<i.  the  contiguous  niiu^jins  of  the  two  flaps  at  this  line 
are  fireshene<l,  anfl  are  seeure<l  together  by  sutiu'es. 

Finally  the  upper  margin  of  the  seeond  flap,  and  the 
adjacent  (suj)erior)  margin  of  the  defcit  are  fi-eslnaied,  and  are 
united  by  suturea  If  the  tissues  of  ila-  abdominal  wall  at  the 
upjMT  margin  of  the  defective  area  be  too  thin  for  sutures, 
then  an  attempt  is  made  to  secure  the  closure  of  this  tinal 
gup  by  granulation. 

When  the  bladder  has  been  covered  in,  the  epispadias  is 
dealt  with  by  Thiersch's  method,  the  details  of  which  have 
b«(4i  already  describe<L 

The  treatment  involved  by  this  metlmd  will  extend  over 
fcwclvo  or  eighteen  months,  and  will  necessitate  a  great 
nmobi-r  of  separate  onenitious. 
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The  results  obtained  by  Thiersch  have  been  very  ex- 
cellent. 

Comment. — The  especial  points  in  this  admirable  opera- 
tion are  the  following: — No  umbilical  flap  is  used,  on  the 
grounds  that  its  tissues  are  often  so  thin,  scanty,  and  ill- 
nourished,  that  some  sloughing  of  the  fiap  is  not  iincominon, 
and  also  for  tho  reason  that  in  the  dissection  of  thus  flap  the 
peritoneum  may  be  injured,  and  a  condition  is  provided  for 
the  production  of  a  ventral  hernia. 

The  injurious  action  of  urine  upon  raw  surfaces  is  pre- 
vented by  the  system  of  granulating  flaps.  Upon  the 
granulating  surface  it  seems  to  have  no  efiect. 

It  would  appear  probable  that  a  .sinus  would  often  be  lett 
at  the  site  of  the  umbilicus,  but  in  practice  this  has  not 
proved  to  be  the  ease. 

The  flaps  are  not  used  until  their  vitality  has  been  tested, 
imtil  their  cajntbility  of  sustuiiung  what  may  be  termed  a 
jmrtly  independeot  existence  has  been  proved,  and  until  they 
have  undergone  considerable  contraction. 

Thiersch's  ojienition  has  on  the  whole  decided  advantages 
over  Wootl's  method,  and  in  its  principles  it  is  more  fully  in 
accord  with  those  of  modem  plastic  surgery. 

Modifications  of  Thiersch's  Operation. — Billroth  adopts 
the  following  method  {Clinical  Sunjery,  Syd.  Soc.  Trans., 
1881.  page  285): — "I  have  come  to  the  conclusion  that  the  best 
method  is  to  dissect  up  two  broad,  lateral,  doubly-lJcduncu- 
latcd  flaps,  whose  narrow  parts  he  above  and  below.  After 
ten  or  fourteen  days,  when  the  under  surface  is  granulating 
well,  I  unite  the  two  in  the  midrllc  line  without  cutting 
through  the  peduncles.  If  the  flaj>s  be  sufficiently  broad, 
there  is  no  n<^ed  to  imite  them  by  their  outer  edges ;  these 
lateral  openings  close  spontaneously,  in  from  five  to  six  weeks. 
The  bladder  is  thus  completely  closed  in,  but  an  opening 
should  be  left  at  the  umbilicus  through  which  the  arine  may 
escape  until  the  urethra  below  is  completely  formed ;  then  the 
urabiUcal  opening  is  closed,  and  it  heals  up  as  the  urine 
escapes  from  the  newly-formed  passage.  .  .  .  The  flaps 
must  be  very  broail — that  is  to  say,  in  an  adult  they  should  be 
at  least  6  cm.  broad  in  the  middle,  and  about  5  cm.  at  the 
upper  and  lower  parts. 
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•*  The  flaps  should  be  so  completely  detached  as  to  overlap 
other  for  about  half  their  width;  a  sheet  of  tin-foil  is 
len  laid  underneath  them  in  their  whole  length.     In  a  few 
fcys  they  approximate   so  much   that   their  curved  shape 
comes  straight;   later,  notwithstanding  a  certain  amount 
rigidity,   they   will    readily   unite  in  the  middle  hne.     A 
surface  must  be  made  by  scraping  away  the  granu- 
ions  and   the  superficial  developing  epidermis  from  the 
iges." 

Mawry'a    (Operation. — This    method    must    be    included 

long  the  flap  methods.     It  was  considered   by   the   late 

■ofessor  Gross  to  be  the  method  best  adupiotl  for  the  male 

subject.    ,It   is   a   modification   of  the  origiua!  operation  by 

jux,  and  was  described  in  1871  {Amer.  Joivm.  of  the  Med. 

irw.  July,  1871):— 

"  A   flap   is   taken   from    the  perineum  and   scrotum   by 

irrjiug  a  curvilinear    incision    from    the    outer    third    of 

^oupart's  ligament  across  the  middle  of  the  perineum  to  a 

>rresponding  point  on  the  opposite  side.     The  dap  is  dis- 

sted  up  carefully,  to  avoid  wounding  the  testicles  or  hernia, 

lould   the  lattcT  be  present,  until  the  root  of  the  penis  is 

ihed,  when  that  organ  is  slijijied  through  a  small  opening 

le   for  it  in  the  centre  of  the  flap,  by  which  means  the 

je  issues  without  coming  in  contact  with  the  wound.     A 

irvilinear  mcision  is  then  carrieil  across  the  abdomen,  and  a 

aort  flap  dissected  up  for  al.>out,  an   inch ;  under  this  the 

cTotAl  Bap,  its  cutaneous  surface  having  been  vivified,  is  slid 

lid  ai.tiicbc^d  by  several  points  of  a  modification  of  the  tongue 

I  groove  suture  of  Professor  I'ancoast"  (Gross). 

This  operation  is  simple,  but  little  information  is  forth- 

oiinsr  as  to  the  success  which  has  attended  it.     It  has  been 

»»Ted  that  the  tissues  of  the  scrotum  are  not  well  adapted  to 

"m  the  substance  of  a  principal  or  primary  flap. 


OJ'tKATlONS   FOR  NABKOWINO   THE   DEFECllVE   ARE.\   BY   AP- 
PROXIMATING THE  TWO   INNOMINATE   BONE.S. 

Professsor    Trendelenburg,  of   Bonn    {Centralblutt    fur 

jia,  Dec.,  1885),  is  the  originator  of  this  method  of 
aenu 

It  is  well  known  that  in  ectopia  vesica;  the  symphysis 
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pubis  is  fieticient,  and  that,  a  t!^a|)  exists  between  the  two  pubic 
bonrs,  whicli,  accordiuij  to  Wood,  may  iiieasuro  from  two  to 
four  inches.  TriiHlcleiduirj,'  divides  the  saorn-iliixc  synchon-  fl 
drosis  on  either  side,  and  tiuds  that  it  is  then  }K)ssible  to  brinjf  ™ 
tlie  two  jjubic  bones  together  by  quite  slij,'ht  pressure.  The 
lateral  marfjins  of  the  defect  are  freshened,  and  are  brought 
together  when  the  bones  are  approxiinated.  Immediate 
union  of  the  wound  is  aimed  at.  The  results  obtained  by  this 
operation  have  been  striking  and  very  satisfactory. 

Trendelenburg  hsis  jM^rfornied  the  operation  in  at  least 
five  cases,  four  males  and  one  female. 

In  one  case  failure  occurred  at  the  tirst  o}x.Tation,  but 
success  attended  the  second  attempt  at  closure.  • 

In  two  instances,  immediate  union  of  the  lateral  walls  was 
obtained.  In  only  one  case  had  the  formation  of  flaps  to  be 
resorted  to. 

An  excellent  account  of  the  ojwration,  with  a  successful 
case,  has  been  given  by  Mr.  Makins  in  the  Med.-Chir.  Trans. 
for  188.S. 

Best  Age  for  the  Operation. — Trendelenburg  considers 
that  the  operation  should  hv  limited  to  a  jriTiod  between  the 
ages  of  two  and  five  years,  and  that  the  latter  age  is  the  most 
suitable. 

In  the  case  of  failure  aljove  alluded  to  the  patient  was 
only  fourteen  months  old 

The  OperatioQ. — The  distances  between  the  anterior 
superior  iliac  spines  and  between  the  two  pubic  bones 
having  Wvn  recorded,  the  patient  is  anwsthetised,  and  is 
turned  upon  the  face. 

An     incision    is    made    directly    over    each    sacro-iliac 
synchondrosis.     The   average   length  of  tliis  incision  will 
about  three  inches 

The  posterior  sacro-iliac  ligaments  are  exposed  and  freel 
divided.     The  knife  is  then   passed   into   the  cleft,  and   the 
interosseous  and  superior  ligaments,  together  with  the  inter- 
articular  cartilage,  are  severed. 

The  bleeding  is  trifling.  The  anterior  superior  iliac  spines 
are  now  approximated,  and  the  joints  will  then  be  found  to 
gape  posteriorly  to  .such  an  extent  as  to  allow  the  introduc- 
tion of  the  foretinger. 
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The  two  wounds  are  then  closed,  and  a  drain  introduced, 
if  necessary.    A  suitable  dressing  is  apjilicd. 

Extension  of  the  joints  is  provided  for  by  Mr.  Makins  in 
the  following  way : — 

The  jttttient  is  placed  in  a  cot,  and  a  pelvic  belt  on  which 

three  loops  of  strong  webbing  have  been  sewn  is  applied  to 

.6  anterior  borders  of  the  pelvis.     These  loops  are  crossed 

a  many-tailed  bandage,  and  are  carried  over  the  opposite 

side  of  the  cot,  where  weights  are  attached  to  them.     These 

eights  ten<i  to  draw  the  ilia  together. 

Very  great  care  has  to  be  taken  to  prevent  urine  from  trick- 
ling down  and  reaching  the  wounds  over  the  articulations. 

When  the  woun(b>  are  heuled,  the  atteui[»t  to  close  in  the 
bladder  may  be  made. 

In  Mr.  ilakins's  case  nearly  two  months  were  allowed  to 
elapse  t>etween  the  division  of  thi3  synchondrosis  and  the 
attempt  to  close  the  defect  in  the  bladder.  By  this  time  the 
exposed  surface  of  the  bladder  apjieared  at  the  bottom  of  a 
more  or  les.s  narrow  vertical  gi-oove. 

The  margins  of  the  defect  are  freshened  and  dissected  up, 
and  are  mobilised  as  far  as  i.s  rc(|uiri(l.  They  are  then 
approximated  by  sutures  in  the  median  line.  A  tube  is  intro- 
duco<l  into  the  bladder,  and  is  retained  there. 

Comment. — The  atlvantages  and  disadvantages  of  the 
operation  are  fully  dealt  with  in  Mr.  ilakins's  paper. 

It  is  claimed  for  this  measure  that  it  is  simple,  that  it 
eflects  a  great  saving  of  time,  that  it  may  possibly  be  com- 
pleted in  two  ojjerations,  and  that  it  is  very  satisfactory  in  its 
results.  All  these  j>oints  must  be  allowed,  ami  the  operation 
must  take  a  very  high  position  among  the  methods  available 
for  ectopia  vesica*. 

The  main  objection  urged  against  the  ojH^ration  is  that  it 
tends  to  weaken  the  pelvis.  It  is  well  known  that  the  pelvis 
in  these  cases  is  defective,  and  tluit  the  waddling  gait  of  the 
patient  is  to  some  extent  due  to  the  deformity  of  tliis  part  of 
the  skeleton.  The  symphysis  pubis  is  wanting,  the  ossa 
innominata  do  not  come  into  contact  in  front,  an<l  to  divide 
the  |>osterior  and  almost  only  remaining  connections  of  the 
bones  would  appear  to  pre])are  the  way  for  .serious  weakening 
of  the  pelvic  girdle,     (.^p  to  the  present  time,  however,  this 
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theoretical  objection  has  not  been  found  to  hold  good  in 
practice.  The  patients  operated  upon  have  walked  well  after 
the  period  of  convalescence  was  [tiisscd. 

It  must  be  allnwed  that  although  the  posterior  synchon- 
droses are  opened  up,  yet  that  the  anterior  synchondrosis  is 
to  some  extent  restored,  and  that  the  rotation  of  the  ilia, 
whicli  is  a  featurt:'  in  these  cases,  is  overcome. 

The  value  of  the  operation  can  only  be  tested  by  time. 

It  must  be  remembered  that  the  operation  can  only  be 
carried  oitt  in  young  paLieiits,  and  in  female  subjects  it  is 
possible  that  an  undesirable  degree  of  narrowing  of  the  pelvis 
may  result.  The  extent  to  which  the  joinr.s  are  freed  must 
dc'jK^nd  upon  the  needs  of  the  case.  Tlie  partial  separation 
eft'ected  in  Mr.  ilakius's  case  allowed  the  anterior  sujjerior  iliac 
spines  to  he  approximated  one  uieh  in  a  boy  aged  eight.  With 
complete  freeing  of  the  joints  TrendL-lenbui^  has  lessened  the 
distance  between  the  two  spines  by  two  inches  in  a  child  aged 
two  :aid  a  half  years. 

Such  entire  rupture  of  the  connection  between  the  ihum 
and  the  sucrum  should  be  limited  to  extreme  cases. 

Neudbrfer's  Operation  has  been  the  outcome  of  a  study  of 
Trendelenburg's  method. 

Neudorfer  does  not  separate  the  synchondroses,  but  he 
attempts  to  secure  imnu'diate  union  of  the  lateral  margins  of 
the  defect — after  they  have  been  duly  fre.shened — precisely  as 
Trendelenburg  does. 

He  relieves  tension,  and  renders  the  approximation  of  the 
margins  possible,  by  means  of  two  lateral  horseshoe-shaped 
incisions,  which  are  carried  through  the  whole  thickness  of  the 
abdominal  wall,  down  to  the  fascia  transversahs.  These  inci- 
sions are  convex  outwards.  Before  bringing  the  cutaneous 
margins  together,  he  detaches  the  mucous  membrane  of  the 
bladder  to  a  sufficient  extent  to  allow  of  the  two  sides  of  the 
membrane  being  united  by  sutures  in  the  mediiui  line.  Over 
this  cap  of  mucous  membrane  the  skin  is  united  as  already 
described. 

The  penis  and  urethra  are  displaced  backwards  and  down- 
wards behind  the  symphysis. 

The  pubic  bones  on  each  side  have  their  surfucee 
freshened,  and  are  brought  together  by  sutures. 
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THE   AFTER-TREATMENT  OF  CASES   OF   ECTOPIA   VESIC.E. 

After  any  operation  every  care  must  be  taken  to  prevent 
the  urine  from  coming  in  contact  with  the  wound. 

To  efl'oct  this  end,  the  patient  should  be  propped  up  in 
bed  in  a  sitting  posture,  the  shoulders  luust  be  well  raised;  a 
thick  pillow  must  be  placed  under  the  knees,  and  the  thighs 
should  \>e  kept  drawn  up  by  means  of  a  bandage  which  passes 
under  the  knees,  and  across  the  shouldere  and  back. 

The  bed  should  be  provided  with  a  proper  macintosh,  and 
with  such  a  mattress  that  the  urine  can  escape  through  a 
funuel-shaped  opening  in  the  centre  of  the  bed. 

Troublesome  erections  may  be  controlled  by  the  applica- 
tion of  ice. 

The  bladder  should  be  frequently  washed  out  with  a  warm 
solution  of  boracic  acid,  and  the  tube  placed  in  the  urethra 
should  be  frequently  changed. 

Special  care  will  be  needed  to  prevent  the  formation  of 
bed-sores. 

Mr.  Parker  kept  his  patients  in  a  hip  bath  of  warm 
boracic  lotion  throughout  the  whole  of  the  after-treatment, 
with  the  result  that  almost  complete  primary  union  followed  a 
flap  operation.  With  care  the  position  of  the  patient  in  a  hip 
bath  may  be  made  so  comfortable  that  he  will  re.st  better  in 
the  bath  than  in  the  constrained  and  cramjietl  position  he 
must  of  necessity  occupy  in  bed.  The  discoml'ort  of  lying 
upon  a  wet  macintosh  is  also  not  inconsiderable. 

It  is  needless  to  say  that  iht!  lotion  in  the  bath  must  be 
maintained  at  an  even  temperature,  luid  be  constantly 
changed. 

Thiersch  and  others  advise  the  use  of  a  compressorium 
the  operation  has  been  quite  completed. 

This  instrument  is  intended  to  occlude  the  newly-made 
urethra,  and  to  be  removed  when  re([uired. 

It  caimot  be  recommended,  on  these  grounds : — In  the  first 
place,  the  capacity  of  the  new  bladder  is  very  small ;  and  in 

1  second  place,  the  constant  pressure  of  the  instrument  is 
t>le  of  producing  a  slough,  or  even  a  urinary  fistula. 

In  the  most  successful  cases  a  urinal  cannot  be 
di«])en.<*C'd  with. 

Results  of  the  Operation  OeneraJly. — The  results  claimed 
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in  the  most  successful  cases  are  that  the  raw  surface  of  the 
bladder  is  protected  and  covered  in,  and  that  a  urinal  can  be 
worn  which  will  keep  the  patient  quite  dry.  Many  patients 
art!  free  from  the  inconvenience  of  incontinence  when  they  are 
lying  down,  but  in  no  instance  can  it  be  claimed  that  the 
patient  has  acquired  a  control  over  the  bladder.  Those 
results,  however,  arc  very  satisfactory  when  the  miserable 
condition  of  the  patients  before  operation  is  considered. 

In  pliU'injj  the  circumstances  of  ojwrative  treatment  before 
the  patient'.s  friends,  the  folli)wing  facts  nuist  relative  due  con- 
sideration:— 1.  Patients  with  ectopia  have  reached  old  age, 
and  have  had  no  ojieration  porfornied.  2.  It  may  still  be 
possible  to  secure  an  ajjparat.iis  wliicli  will  protect  the  bliwlder 
and  efficiently  collect  the  urine.  3.  The  treatment  is  to<lious 
and  painfiil,  and  may  extend  over  many  months,  or  over  some 
years.  In  one  case,  as  we  have  mentioned  (page  9!)),  treated 
by  Hillroth  no  loss  than  nineteen  operations  were  jierformetl. 
4.  The  operative  treatment  is  not  witlumt  risk.  Ashhurst 
states  that  he  tinds  records  of  twenty  deaths  in  100  ca.ses  of 
operation  ("  Encyclopu'dia  of  Surgery,"  vol.  vi.,  page  339) 

This  average  is  probably  liclow  the  actual  death-rate,  for 
while  all  sutressful  cases  are  almost  snre  to  be  reported,  the 
same  publicity  is  not  always  accorded  to  the  cases  which  die. 
I  should  imagine  that  few  operations  in  surgery  are  attended 
with  a  larger  percentage  of  partial  or  complete  failures  than 
are  the  tlap  operations  for  extroversion  of  tlie  bladder. 
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CHAPTER   VIIL 

Operatioxs  for  Acquired  Uretheal  Fistula. 

TttK  remaining  operations  upon  the  urettra  consist  almost 
exclusively  of  various  methods  which  have  been  adopted  for 
the  purpose  of  closing  acquired  uretliral  Hstulje.  These  opera- 
tions involve  no  especial  feature  in  plastic  surgery,  and  vnll 
only  be  very  briefl}'  alluded  to. 

The  principal  difficuhy  in  effecting  a  closure  of  these 
fistula;  depends  upon  rlie  fact  that  the  wound  is  apt  to  be 
saturated  with  urine  every  li)iie  the  patient  empties  the 
bladder. 

If  this  difficulty  can  he  met,  the  treatment  of  these 
sinuses  becomes  comparatively  simple. 

It  must  be  assumed,  in  the  tirst  yvlaoe,  that  the  cause  of 
the  fistula  has  been  dealt  with.  In  a  very  large  proportion 
of  cases  the  sinus  has  followed  upon  stricture,  and  it  is 
needless  to  say  that  no  treatment  of  the  fistula  will  be  of 
aV)ftil  until  the  stricture  has  been  cured. 

Assuming,  then,  that  the  parts  have  been  placed  in  the 
best  {HMsible  condition  for  hoalint,',  the  difficulty  incident 
iifiou  the  passage  of  the  urine  can  ho  most  effectually  met  by 
establishing  a  perineal  fistula  through  such  an  incision  as 
would  Ik>  made  in  median  or  lateral  oystutoiiiy. 

Through  such  a  wound  (ho  whole  of  the  urinary  current 
can  be  diverted  if  a  suitable  tulw  ho  retained  in  the  bladder 
during  tlie  healing  process.  The  ease  with  wliich  such  in- 
cisions close  as  soon  as  the  urine  is  allowed  to  escape  once 
more  by  the  urethra  is  well  known. 

If  there  be  any  objection  raised  to  the  incurring  of  such 
email  risks  as  attend  a  simple  cut  nuide  into  the  bladder, 
then  the  surgeon  must  attempt  to  close  the  fistula  while  the 
urine  is  still  passing  by  the  natural  passage. 

In  any  such  ca^e  a  soft  catheter  nuist  be  introduced  into 
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the  bladder,  aiid  tnust  be  retained  there  until  the  wound  has 
healed.  To  the  end  of  this  catheter  must  be  attached  a  long 
tube  with  a  free  lumen,  whereby  the  urine  as  soon  as  it  enters 
the  bladder  can  be  conducted  directly  to  a  vessel  placed 
beneath  the  patient's  bed 

If  moderate  good  fortune  attend  the  case,  such  a  catheter 
may  be  comfortiibly  retained  for  a  week,  and  at  the  end  of 
that  time  it  may  bo  withdrawn,  the  urethra  washed  out  with 
some  mild  antiseptic  solution,  and  a  frash  instrument,  if 
necessary,  introduced. 

In  some  instances,  for  one  reason  or  another,  the  catheter 
cannot  be  retained.  Very  often  it  excites  catarrh  of  the 
bladder  or  urethra,  and  a  muco-purulent  discharge  escapes  at 
the  meatus.  In  these  cases  it  is  of  little  avail  to  persist  in 
attempts  to  close  the  fistula,  and  the  leiust  risk  and  the  least 
inconvenience  to  the  patient  are  involved  in  at  once  establish- 
ing a  temjwrary  opening  at  the  neck  of  the  bladder. 

The  skin  of  tho  j)enis  is  not  very  well  adapted  for  plastic 
measures.  It  has  the  advantage  of  being  mobile,  but  ii  is  at 
the  same  time_  very  thin,  and  not  capable  of  an  active  granu- 
lating process. 

The  operations  which  may  be  carried  out  in  these  cases 
are  the  following : — 

1.  The  margins  of  the  fistula  may  be  freshened,  and 
directly  united  by  sutures.  Any  tension  upon  the  sutures 
may  be  met  either  by  means  of  lateral  incisions  or  by  freely 
mobilising  the  integument  all  round  the  seat  of  the  abnormul 
opening. 

2.  The  fistula  may  be  closed  by  the  process  known  as  the 
method  by  gliding  or  lateral  displacement.     (See  page  4.) 

3.  The  closure  may  be  tfrtected  by  means  of  flaps,  which 
may  be  single  or  double,  lateral  or  an tero- posterior. 

The  formation  of  a  pedunculated  flap,  and  the  adjusting  of 
the  same  by  lueans  of  torsion,  is  not  well  adapted  for  this 
part  of  the  body. 

The  use  of  one  reversed  and  two  superimposed  flaps  has 
been  attended  with  considerable  success. 

The  general  pliufi  of  such  an  operation  is  identical  with 
that  of  Nekton's  operation  for  epispadias  (page  S3). 

A  long  narrow  median  flap  may  be  dissected  up  from  the 
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tissues  immediately  behind  or  in  front  of  the  fistula.  The 
base  of  the  flap  would  correspond  with  the  posterior  or 
anterior  margin  of  the  fistula. 

The  flap  is  raised  and  is  reversed,  so  that  its  skin  surface 
is  turned  towards  the  urethra  It  is  attached  to  the  freshened 
margins  of  the  defect  Over  it  two  lateral  flaps  are  drawn,  so 
as  to  cover  its  raw  surface  and  to  further  strengthen  the 
shield  which  is  made  to  protect  the  breach.  These  lateral 
flaps  will  be  united  to  one  another  in  the  median  line. 

It  will  be  obvious  that  this  last-mentioned  measure  is 
susceptible  of  considerable  variation  and  modification  In 
connection  with  this  subject  the  section  on  hypospadias  (page 
~  93)  may  be  consulted. 
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Operations  foe  Ruptured  Perineum. 

Anatomical  Points. — In  the  great  majority  of  instances 
the  rupture  tor  wbicli  an  operation  is  required  has  occurred 
dui'ing  laboiur.  If  the  laceration  extend  into  the  rectum,  and 
involve  the  sphincter  ani,  it  is  termed  "  complete."  If  it  fall 
short  of  the  rectal  tissues,  it  is  described  as  "partial"  In 
carrying  out  the  needed  ojieration  the  surgeon  must  bear 
in  mind  that  he  has    not  merely  to    form  a  bridge  of  skin 


Fig.  299.— *iOiTTiL  8ECT10JI  OF  PElCAiiS  PEBixxVK.     {Modified fnui  Ilcnie.') 
r.  Rectum  ;  r.  Vagina  ;   «,  I'retlira  ;  n,  Nympli»;  p.  b..  Perineal  body. 

between  the  vagina  and  the  rectum,  but  to  restore  the  perineal 
body.  The  term  peruieal  body  has  been  applied  to  the 
j))Tamidal  mass  of  tough  clastic  coimective  ti.ssue  whicli  is 
interjioscd  between  the  lower  ends  of  the  rectum  and  vagina. 
It  is  shown  in  part  in  the  accompanying  figure  from  Henle 
(Fig.  291)).  The  base  of  the  pyraTuid  corresjMinds  to  the  skin 
extending  between  the  vagina  ami  auus,  which  skin  represents 
the  anatomical  jK-rineuHL  The  o.\m\  is  at  some  distance  above 
the  orifices  of  the  two  canals.  It  may  be  roughly  estimated 
that   the  perineal   body   will  measure  about  one  inch  and  % 
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quarter  in  height,  and  one  inch  and  a  half  in  breadth.  The 
complete  restoration  of  this  important  supporting  buttress  is 
the  main  feature  in  operations  for  ruptured  perineum. 

In  the  anterior  part  of  the  base  of  the  perineal  body  is  the 
central  point  of  the  perineum,  at  which  point  the  sphincter 
muscles  of  both  the  vafjina  and  anus  and  tlie  transverse 
perineal  muscles  meet. 

When  some  weeks  or  months  have  elapsed  after  the  lacera- 
tion has  occurred,  and  wliou  the  parts  have  well  licaled  over, 
it  is  a  Uttle  difficult  at  first  to  realise  what  has  been  the  full 
extent  of  the  injury,  and  what  must  be  the  full  extent  of  the 
restoration.  This  is  especially  the  case  when  the  parts  are 
patiUous,  when  the  mucous  membrane  is  bulging  downwards, 
and  when  the  cicatrix  is  ill-marked. 

The  torn  surfaces,  which  should  be  in  contact,  and 
vertically  placed,  are  now  widely  separated,  and  are  reduced 
to  nearly  the  same  horizontal  pLuia  The  position  of  the 
structures  concerned  can  be  best  miderstood  by  comparing 
Fig.  299  with  Fig.  301. 

The  raw  surfaces  c  B  G  E  and  D  B  G  F  (Fig.  301)  re- 
present the  perineal  body  split  into  two  parts.  The  lines  c  E 
an<l  i>  F  were,  before  the  accident,  in  the  median  line  of  the 
perineum.  (See  Honle,  Fig.  299.  c  E.)  They  formed  the  raphe, 
and  corresponded  to  the  base  of  the  perineal  body.  The  apex 
of  the  perineal  body  is  represented  by  the  tissues  along  the  line 
B  a  (FigB.  299  and  301) ;  and  the  distance  between  b  g  on  the 
one  hand,  and  c  E  or  D  f  on  the  other,  will  represent  the 
"  height "  of  the  perineal  body.  It  is  not  always  eiisy  at  once 
to  recognise  that  the  central  tissues  about  the  line  B  o,  which 
*pf»ear  to  continue  the  posterior  median  raphe  of  the  vagina. 
and  which  are  nearly  on  a  level  with  the  surrounding  skin, 
should  proj)erly  be  place<l  at  a  point  some  inch  and  a  quarter 
nlmve  tlje  oritice  <>f  the  anus  and  the  skin  of  the  pi-ri- 
netim. 

The  pyramid  forming  the  perineal  body  has  been  split 
into  two,  and  has  collap.sed.  The  new  raph6  of  the  perineum 
will  bo  formed  when  the  lines  c  E  and  V  v  (Fig.  301)  are 
bixwght  together,  the  new  vaginal  raphe  when  c  b  and  b  d 
are  approximated,  and  tlie  new  rectal  raphe  when  n  E  and 
<i  r  are  united  on  the  median  line. 
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Preliminary  Treatment. — It  is  always  advisable  to  close 
the  rent  as  soon  as  possible  after  the  laceration  has  been  pro- 
duced. This  may  be  attended  with  success,  but  the  success 
will,  as  a  rule,  be  partial  only. 

In  the  most  usual  circumstances  the  rupture  will  be  of 
some  weeks'  standing  when  the  case  comes  before  the  sui^on's 
notice,  and  the  rent  surfaces  will  have  healed  over. 

It  is  desirable  that  the  patient  be  in  good  health,  and  that 
there  be  no  local  complications.  It  is  very  imjjortant  that 
the  rectum  should  be  empty,  and  that  the  intestinal  canal 
should  contain  as  Uttle  debris  as  possible.  This  is  ensured  by 
a  few  days'  dieting,  by  the  lilicral  use  of  aperients,  and  by  the 
administration  of  an  enema  on  the  eve  of  the  operation. 

An  existing  vaginal  discharge  should  be  got  rid  of  if 
possible.  The  condition  is  not  infn.'ijufutly  complicated  by 
piles;  but  unless  these  are  of  severe  degree,  they  form  no 
obstacle  to  the  operation. 

The  parts  must  be  very  tlioroughly  cleansed  before  the 
operation,  and  any  hair  upon  the  perineum  may  be 
shaved  off. 

Operative  Measures. — The  treatment  of  nipturod  perineum 
by  iiperation  dates  from  the  time  of  Ambrose  Pare.  The 
]irocedures  adopted  by  the  older  surgeons  were  simple  enough. 
Tlie  torn  surfaces  were  refreshed,  and  were  united  by  sutures. 
In  modern  times  innumerable  moditieations  have  been  intro- 
duced. An  essentially  simple  operation  has  been  coniplicated 
liy  a  number  of  intricate,  and  often  ridiculous,  methods. 
There  is  no  form  of  suture  designe<l  by  man  that  has  not  been 
tried  upon  the  female  perineum.  The  hterature  of  the  matter 
is  voluminous  and  confusing,  and  is  bur(lene<l  with  a  perfect 
medley  of  inett'octive  terms.  The  subject  has,  in  fact,  been 
somewhat  over-specialised,  and  the  primary  simplicity  of  the 
operation  only  becomes  evident  when  it  is  freed  of  all  such 
rags  and  tatters  as  do  not  belong  to  the  bare  elements  of 
surgery.  The  operation  below  <lescribed  is  the  simplest,  and, 
so  far  as  my  own  e.\perienee  goes,  the  best.  In  Dr.  Parvin's 
article  in  Aahhurst's  •'  Encyclopcedia  of  Surgery "  (vol.  vL, 
page  688)  will  be  found  im  account  of  some  of  the  manydifferent 
methods  which  are  carried  out  in  this  region.  The  descrip- 
tion of  the  operation  given  by  Dr.  Galabin,  in  his  work  od 
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"Diseases  of  Women,"  is  clear  and  admirable,  and  has  been 
largely  followed  in  the  subjoined  account.  The  two  woodcuts 
which  illustrate  the  operation  have  been  derived  from  the 
same  source. 

OPERATION   FOR   PARTIAL  RUPTURE. 

The  patient  is  placed  in  the  lithotomy  position,  and  the 
thighs  are  supported  by  nieiuis  of  Clover's  crutch.  The 
buttocks  are  brought  well  up  to  the  end  of  the  table.     The 


FI»  300.— KEPAlIt  OF  BOTTUBED  FEHnrmrx.     {GaUhm.') 

Fsnrgeon  sits  facing  the  p<.'rineuin.  Two  assistants  stand  by 
the  pntii-nt's  pelvis,  and  each  retracts  the  labium  with  one 
hand,  while  he  sponges  and  otherwise  assists  the  operator  with 
the  other.  The  extent  of  surface  to  be  freshened  is  indicated, 
to  »*ome  degree,  by  the  cicatrix  left  by  the  laceration.  "  It  is 
well,  however,  to  go  a  little  beyond  the  limits  of  this  in  all 
i"  ns,  especially  up  the  median  line  of  the  vagina,  and 

^  the  lower  halves  of  the  labia  majora,  both  m  order 
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to  secure,  if  possible,  a  perineal  body  somewhat  larger  and 
deeper  than  the  original  one,  juid  to  allow  some  margin,  in 
case  the  surtkeos  do  not  unite  completely  up  to  the  edges. 
To  put  the  mucous  membrane  on  the  stretch  an  assistant  at 
each  side  jilaces  one  or  two  fingers  on  the  skin  of  the  thigh, 
and  draws  the  vidva  outwards.  The  skin  just  beneath  A 
(Fig.  300),  in  front  of  the  anus,  maj'  also  Vh;  seized  by  a  tenacu- 
lum, and  drawn  do\vnwards.  If  still  the  tuucous  membrane  is 
not  sufficiently  on  the  stretch,  from  laxity  of  the  vagina,  the 
posterior  vaginal  wall,  some  distance  above  B,  should  be 
seized  by  long-himdled  tenaculum  forceps,  and  pushed 
upwards. 

"  Incisions  are  then  made  through  the  mucous  membrane, 
from  B  to  A,  in  the  median  line  of  the  vagina,  and  from 
A  to  c  and  ij,  through  the  junction  of  the  nmcous  mem- 
brane and  skin  (Fig.  300).  These  should  not  be  ex- 
tended in  the  direction  of  c  and  d  further  than  the  lower 
extremity  of  the  njuiphie  at  the  utmost.  There  are  then 
two  triangular  Haps — a  b  c  and  a  B  d.  These  are  to  be 
dissected  up  from  the  apex  a  towards  the  base  n  c  and 
B  D,  the  corner  of  the  nmcous  njcmbrane  at  a  being 
seized  with  dissecting  forceps.  The  dissection  shoulcj  not 
be  deeper  than  necessary,  and  if  it  is  done  with  the  knife 
the  surfaces  are  more  ready  to  unite.  If,  however,  there  is 
much  tendency  to  bleed,  scissors  may  be  used.  The  apices 
of  the  flaps  are  then  cut  off  with  scissors,  leaving  an 
upturned  border  along  B  c  and  B  i).  Wlien  the  surfaces- 
are  drawn  together,  these  borders  form  a  slightly  elevatetl 
ridge  towards  the  vagina;  and  if  there  be  any  failure  of 
union  just  along  the  edge,  they  fall  over  and  cover  it " 
((ialabin). 

Silkworm  gut  forms  the  best  suture  material.  The 
sutures  may  be  most  conveniently  introduced,  either  by 
means  of  a  curved  needle  in  a  handle  or  by  means  of  a 
large  Hagedom's  needle  hold  in  a  holder.  They  should  be 
introduced  as  shown  in  Fig.  300,  the  dotted  lines  representing 
the  biuied  parts  of  the  suture.  The  sutures  1,  2,  and  3  may 
be  buried  along  the  whole  length  of  their  course.  "  If,  how- 
ever," writes  Dr.  Ciulabin,  "  they  are  brought  out  in  the  centre 
for  spaces  alternately  short  and  long  (Fig.  300),  the  surfaces  are 
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more  easily  brought  into  contact  at  all  levels  without  inidne 
tension." 

The  sutures  4.  5,  and  6  are  bi ought  out  close  to  the 
iQATfjin  along  which  the  folds  of  mucous  membrane,  B  c 
B  D,  are  turned  up  from  the  vagina,  and  are  not  passed 
through  the  mucous  membrane  itself 

The  sutures  are  tied  in  order  from  behind  forwards — i.e.. 


Fif.  301.— aviia  of  bcttukes  rzanrtjnt.    {OntnitH.) 


***Xi  No.  1  to  No.  6.     As  they  are  being  secured  a  stream  of 

^^e  Mjtiseptic  solution  from  an  irrigator  should  be  allowed 

^  pUj  over  the  surface,  in  order  that  no  blood  clot  may  be 

^L^^^losad  iu  the  depths  of  the  wound. 

■     ^«D.t 
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OPERATION    FOR    COMPLETE    RUPTURE. 

The  preliminary  measures,  already  described,  having  been 
^*0.  the  operation  is  proceeded  with  as  follows : — 

A  |K>Lnt  (B,  Fig.  301)  in  the  wediim  line  of  the  vagina,  a 
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sufficient  distance  above  the  apex  of  the  rent  in  the  septum,  is 
taken,  and  an  incision  through  the  mucous  nicuibrane  Is  made 
from  B  to  G,  and  from  a  to  e  and  v  along  the  edges  of  the 
septum,  between  the  rectal  mucous  membrane  and  the 
cicatrix.  Incisions  are  also  made  through  the  skin  from  e  to 
n,  and  K  to  d,  so  that  the  freshened  surface  may  extend 
somewhat  beyond  the  limits  of  the  cicatrix,  c  or  D  not  to  be 
higher  than  the  lower  extremities  of  the  nymphte.  The 
ijuadrilateral  flap  E  o  b  c  is  then  seized  at  E  by  dissecting 
forceps,  and  dissected  up  with  the  knife  from  the  angle  E,  and 
afterwards  from  the  angle  a,  towards  iho  base  B  c.  While 
this  is  done  the  parts  are  kept  on  the  stretch  by  an  assistant 
drawing  down  the  skin  below  e  with  a  tenaculum.  The  flap 
is  then  cut  away  with  scissors,  except  an  upturned  border, 
which  is  left  along  B  c.  The  flap  f  o  b  D  is  treated  in  a 
similar  manner.  If,  as  is  usual,  the  ends  of  the  sphincter 
at  E  and  F  have  retracted  from  the  margin  of  the  cicatrix, 
it  is  well  to  cut  away  with  the  scissors  a  narrow  strip  of 
rectal  nuicous  membrane,  generally  somewhat  everted,  a  short 
distimce  from  E  and  F  towards  g,  so  as  to  bring  the  freshened 
surface  to  the  ends  of  the  sphincter. 

"  Sutures  of  silkworm  gut  are  then  applied  in  the  following 
manner : — First  rectal  sutures,  either  two  or  three,  according 
to  the  extent  of  the  rent  in  the  septum,  are  applied.  Tliese 
are  destined  to  be  tied  iu  the  rectum,  and  the  ends  left 
projecting  through  the  anus.  They  are  best  applied  with  a 
half-curved  needle,  held  in  a  holder.  The  needle  is  passed  in 
!i  little  distance  from  the  margin  of  the  rent,  and  brought  out 
almost  at  the  very  edge  of  the  rectal  mucous  membrane,  on 
the  line  a  F.  The  m-edlo  is  then  threaded  at  the  other  end 
of  the  suture,  and  that  is  drawn  through  in  the  same  way 
from  without  inwards  on  the  margin  E  o.  Next,  two  sutures 
at  least  are  passed  completely  round  through  the  remnant  of 
the  septum,  by  means  of  a  curved  needle,  not  too  large, 
mounted  in  a  handle.  This  is  passed  unthreaded,  and  draws 
the  suture  back  with  it  on  withdrawal.  The  first  of  these 
{■i.  Fig.  301)  is  passed  in  somewhat  behind  and  below  the 
angle  F,  so  as  to  take  up,  if  possible,  or  at  least  go  quite  close 
to,  the  end  of  the  divided  sphincter,  and  is  brought  out  in 
a  similar  position  near  E.     Thus,  when  tightened,  it  brings 
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ether  the  ends  of  the  sphincter,  drawing  it  into  a  circle ;  but 
it  often  brings  into  apposition,  not  so  much  the  freshened 
surfaces  above  as  the  unfreshcned  rectal  umcous  membrane. 
This  serves  as  a  barrier  to  keep  out  fajcal  matter,  while  the 
next  suture  (4)  aids  the  rectal  sutures  in  uniting  the  freshened 
surfaces.  The  remaining  sutures  (5  to  8)  are  passed,  as  shown 
in  the  figure,  by  a  slightly-curved  needle  mounted  in  a  handle, 
in  the  same  way  as  in  the  operation  for  incomplete  rupture '' 
(Galabin). 

When  all  the  sutures  are  in  position  they  are  tied  in  the 
order  of  their  numbers,  and  the  operation  is  completed  as  in 
the  previous  account. 

After-treatment  of  Cases  of  Ruptured  Perineum. 

After  the  operation  the  patient  must  lie  in  bed  until  the 
wound  is  sound  and  the  sutures  all  removed.  This  wiU 
represent  a  period  of  from  fourteen  to  twenty-one  days. 

The  patient  should  be  encouraged  to  lie  upon  the  side.  A 
cradle  should  be  jjlaced  over  the  jielvis,  the  space  under  the 
bed-clothes  should  be  ventilated,  and  every  opportunity  be 
taken  to  change  the  heated  and  close  atmosphere  with  which 
the  wound  must  of  necessity  be  surrounded. 

It  is  never  necessary  to  tie  the  logs  together,  as  was  the 
barbarous  and  senseless  custom  at  one  period.  No  T-bandage 
is  required.  The  wound  is  best  dressed  with  iodoform.  This 
may  be  llberall}'  dusted  over  the  part,  the  wound  being  left 
otherwise  quite  uncovered ;  or  a  "  sanitary  towel  "  well  treated 
with  iodoform  may  be  worn,  and  the  woimd  be  sujiported  by 
the  soft  pad  of  the  "  towel"  The  part  should  be  kept 
throughout  as  dry  as  possible. 

Opium  and  morphia  sliould  be  avoided.  Great  difficulty 
with  the  bowels  may  result  if  these  drugs  are  made  use  of 
The  following  case,  which  came  under  my  notice  some  years 
•go,  serves  to  illustrate  this  point. 

The  patient  was  a  young  and  nervous  woman,  and 
the  rupture  had  occurred  during  her  first  confinement. 
It  was  complete.  It  was  closed  by  operation  six  weeks 
aft«r  the  birth  of  the  child.  The  operation  appeared 
to  be  quite  successful  Silk  sutures  were  employed. 
Opium  was  freely  given.  No  attempt  was  made  to  bring 
.■bout  any  action  of  the  Liowels  until  the  eighth  day,  when  an 
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enormous  mass  of  hard  fsecal  matter  was  passed  with  intense 
pain,  and  the  wound  was  torn  open  from  one  extremity  to  the 
other. 

The  urine  should  be  drawn  off  as  frequently  as  is 
required  during  the  iirst  few  days  by  means  of  a  catheter. 
The  vulva  must  be  kept  scrupulously  clean  and  dry.  It  may 
be  advisable  to  order  a  vaginal  douche  of  some  antiseptic 
lotion  to  be  employed  every  morning.  The  parts  must  be  well 
dried  after  its  use. 

The  bowels  should  be  opened  by  castor-oil  on  the  morning 
of  the  fourth  day,  assuming  that  they  have  not  acted 
naturally  before  then.  The  sutures  may  be  removed  between 
the  eighth  and  the  fourteenth  days. 

In  the  case  of  the  complete  operation  the  perineal  sutures 
are  removed  first,  and  the  rectal  sutures  at  a  later  period. 
The  removal  is  in  the  reverse  order  to  the  introduction.  A 
small  rectal  speculum  will  probably  be  required  when  the 
rectal  stitches  are  taken  out. 

A  note  must  be  made  at  the  time  of  the  operation  of  the- 
number  of  sutures  inserted,  as  it  is  not  unconmion  to  find, 
when  weeks  have  elapsed,  that  one  thread  has  been  over- 
looked. 


CHAPTER   X. 

Operations  fob  the  Relief  of  Webbed  Fingers. 

This  somewhat  common  congeniUil  detbnuity  is  usually 
symmetrical  The  last  two  fingers  are  the  ones  which  are 
most  frei|uently  found  fused  or  joined  together.  If  the  web 
be  but  slightly  develoiK'd,  tlie  usefulness  of  the  hand  may  be 
little  interfered  with.  If  an  operation  be  considered  necessary, 
il should  be  carried  out  early — about  the  ages  of  six  or  eight. 
Operations  much  before  this  period  are  attended  with  risks 
and  difficulties  which  it  is  nmiecossary  to  encounter.  The 
conrlitions  of  the  operation  dejK'ud  ujion  the  degree  of  the 
deformity.  In  the  most  favourable  ciusos  there  is  merely  an 
extension  forwards  between  the  fingers  of  the  normal  web. 
This  membrane  may  be  comparatively  thin  and  wide,  and 
allow  of  considerable  sejiaration  of  the  fingers  (Fig.  302).  In 
other  instances  the  uniting  material  is  thick,  the  fingers  are 
joined  closely  together,  and  on  a  transverse  section  of  the 
hand  the  "  web  "  would  be  found  to  be  almost  as  thick  as  the 
tingurs  themselves  (Fig.  303).  In  the  most  severe  cases  the 
phalanges  are  actuall}'  fused  together,  and  no  separation  can 
Ue  effected  by  surgical  metms. 

Many  operations  have  been  carried  out  in  these  cases.  A 
uaefal  summary  of  them,  and  an  exctlkrit  bibliography,  will 
be  found  in  Beely's  monograph  in  (jerhanlt's  "  Hiuidbuch 
der  Kindorkraukheiten,"  1S80. 

The  DivisioQ  of  the  Web  after  a  Oicatrised  Hole  has 
been  Established. — RadtorfTer's  Operation. 

A  hole  is  made  through  the  web  at  the  root  of  the 
fingers,  and  about  the  spot  where  the  natural  web  would 
oeaae.  Through  this  hole  a  piece  of  thick  silver  wire,  the  size 
of  a  No.  5  to  a  No.  8  catheter,  is  pas,sed.  Its  ends  are  bent 
back  towards  the  wrist,  and  are  secure<^l  there. 

In  the  place  of  the  wire  a  solid  indiarubber  cord  of  the 
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same  or  of  larger  size  may  be  employed     Its  ends  also  will  be 
secured  to  a  bracelet  at  the  wrist. 

The  little  wound  suppurates  and  granulates,  and  in  due 
course  heals,  just  us  dues  the  hole  made  in  the  pinna  for 
an  earring.  The  process  of  healing  is  usually  slow,  and 
throughout  the  progress  of  the  case  the  part  must  be 
treated  with  antiseptic  care.  As  the  child  will  probably 
be  running  about  during  the  treatment,  the  wound  ma}' 
easily  become  septic,  unless  every  precaution  is  taken.  I 
have  seen  a  very  severe  and  extensive  degree  of  inflamma- 
tion follow  this  operation  in  a  case  in  which  the  wound 
became  septic. 

When  the  wound  has  firmly  healed,  the  wire  or  cord  is 
removed,  and  after  a  few  days  have  been  allowed  to  elapse  the 

web  is  divided  down  to 
the  cicatrised  spot.  The 
two  fingers  are  kept  well 
covered  up  and  well  sepa- 
rated during  the  time 
required  for  the  healing 
of  the  two  latfral  wound.s. 
This  method  answers 
very  well  in  cases  where 
the  web  is  thin  and  com- 
paratively wide. 

It  was  first  introduced 
by  Rudtorrter,  who  used 
a  leaden  tliread  for  the 
pui-poso  ("  Abluvndhii»g 
iiber  die  Operation  fin- 
gesperrter  lirijche  nebst 
einem  Anhang,"  vol.  ii.,  page  478,  Wien,  ISOl). 
Zeller's  Operation. 

This  measure  has  undergone  certain  modifications  since  it 
was  introduced  by  Zeller  ("  Uber  d.  ersten  Erscheinungen 
vener.  Localki-imkht,"  page  109,  Wien,  1810). 

A  triangular  or  V-shaped  flap  is  raised  on  the  dorsal 
aspect  of  the  root  of  the  web.  Its  base  will  correspond  to  the 
situation  of  the  natural  web.  Its  apex  will  roach  about  to  the 
first  inter-phalangeal  joint. 


Fig.  302.— BKIXSS'8  OFEBAnOH  FOB  WESBBB 
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The  flap  involves  not  only  the  tissues  of  the  abnormal  web, 
but  also  a  little  of  the  skin  upon  the  dorsum  of  the  adjacent 
phalanges  (Fig.  302). 

After  it  has  been  marked  out  and  dissei'ted  up,  the 
whole  of  the  abnormal  web  is  divided.  'J"he  apex  of  the  Hup 
is  then  drawn  down  between  the  tingers,  imd  it  is  attached  by 
BUtures  to  the  skin  of  the  pahn,  a  suitable  raw  surface  having 
been  made  to  receive  it 

The  tingers  must  be  fixed  well  apart  during  the  healing 
process,  lest  the  tlap  be  unduly  compressed. 

A  splint  composed  of  two  metal  rings — one  for  each 
finger — with  an  adjustable  bar  between  them,  answers  the 
purpose  verj'  well. 

There  is  a  tendency  for 
the  tip  of  the  Hap  to  slough, 
and  to  meet  this  it  must  be 
made  of  sufficient  length. 
I)ieffenbach  made  the  flap 
of  quadrilateral  outline. 

In  any  instance  it  must 
be  narrow  to  avoid  being 
compressed  between  the 
fingers. 

Two  triangular  flaps  have 
been  cut,  one  on  tho  dorsal 
and  the  other  on  the  palmar 
aspect  of  the  web,  the  dorsal 
flap  bemg  a  little  the  longer 
of  the  two. 

This  operation,  which 
seems  to  have  fallen  a  little 
into  disuse  in  Great  Britain,  has  been  revived  of  late. 
{S^t  paper  by  Mr.  Norton,  British  Medical  Journal,  1881. 
voL  iL,  page  931.) 

I  have  had  only  one  opportimity  of  carrying  out  Zeller's 
'  operation,  and  in  that  one  instance  it  answered  aduiirably.  It 
is  Ltest  atlapted  for  cases  in  which  the  uniting  tissue  between 
the  tingers  is  not  too  thick — as  measured  from  the  dorsal  to 
the  palmar  surface — and  where  the  fingers  are  not  brought 
into  the  closest  contact 
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Operation. — In    this    method    two    flaps    are 
the   first   from   the    dorsum   of    one    finger,   and 
from    the    palmar   aspect   of    the   other.      The 
two    flaps  are   adjusted   after   the   lingers 
have    been   separated   in   the   manner  de- 
scribed Ijt'low. 

This  operation  is  called  by  some 
Didot's  operation,  and  by  others  Nekton's 
operation. 

A   de.seription   of    the    procedure    was 

Jc  .„<^  furnished  by  Didot  in  1850,  but  it  would 
I  appear  that  Diday  has  a  prior  claim.  I 
J  have  not  been  able  to  obtain  access  to 
■  the  original  paper  in  the  Pr&me  Med. 
Belije,  but  a  full  abstract  of  Diday's  (or 
lliaday's)  paper  appears  in  the  Jmi.mal/ur 
Kinderkrankiieiten,  xv.,  pi^e  470,  1850. 

Two  narrow  quadrilateral  flaps  are 
fa.sliioned,  one  on  the  dorsal  aspect  of 
one  of  the  mailed  fingers  (a,  Fig.  303),  the  other  on  the 
pahnar  aspect  of  the  other  finger  (c,  Fig.  304).  These  flaps 
must  be  carefully  planned  out  Their  length  will  correspond 
to  the  length  of  the 
web,  and  their  breadth 
to  the  breadth  of  the 
raw  surface  each  Hap 
has  to  cover  Kach 
flap  will  be  a  Httle 
wider  at  its  proximal 
than  at  its  distal  end. 

The  free  edge  of  each  flap  wUl  extend  up  to  the  median 
line  of  the  finger  at  its  distal  end,  but  will  extend  beyond  that 
line  at  its  proximal  end. 

The  two  flaps  are  dissected  up.  They  must  not  be  too 
thin.  If,  on  the  other  hand,  they  are  too  thick,  they  are 
difficult  to  adjust. 

When  they  have  been  well  separated,  the  remaining  tissue 
which  unites  the  two  fingers  is  divided. 

The  dorsal  flap  from  the  one  finger  covers  the  raw  surface 
on  the  palmar  aspect  of  the  other,  while  the  palmar  flap  takeu 
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£rom  this  latter  finger  covers  the  raw  surface  left  on  the 
dorsum  of  the  first-named  finger.  (See  Fig.  305  ;  the  letters  a 
and  c  and  the  figures  2  and  3  correspond  throughout)  The 
flaps  are  fixed  in  position  by  fine  sutures. 

This  operation  may  be  carried  out  in  cases  in  which 
neither  of  the  fonuer  methods  is  applicable.  The  procedure 
is  difficult,  and  requires  infinite  care  in  its  performance.  The 
most  probable  fault  will  be  the  fashioning  of  flaps,  which 
prove  when  adjusted  to  be  too  narrow  towards  their  proximal 
extremity. 
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OPERA  TIONS  ON  THE  NECK. 

CHAPTER     1. 

Tracheotomy. 

Anatomical  Points. — The  trachea  in  the  adult  is  about 
four  and  a  half  inches  in  length.  It  is  surrounded  by  an 
atmosphere  of  lai  connective  tissue,  which  allows  a  consider- 
al>le  degree  of  mobiUt}'  to  the  tube.  The  mobility  of  the 
trachea  is  greater  in  children  than  in  adults.  The  length 
of  the  trachea  in  the  neck  is  not  so  considerable  as  may 
at  first  sight  appear,  and,  according  to  Holdcn,  not  more 
than  seven  or  eight  of  the  tracheal  rings  (which  number 
sixteen  to  twenty  in  all)  are  to  be  found  above  the  manubrium 
stem!  The  distance  between  the  cricoid  cartilage  and  the 
sternal  notch  varies  greatly,  and  depend.s  upon  tho  length  of 
the  neck,  the  age  of  the  patient,  and  the  position  of  the  bead. 
If  two  inches  of  the  trachea  are  exjwsed  above  tlio  sternum 
when  the  head  is  erect,  then  in  fiill  extension  three-quarters 
of  an  inch  more  of  the  windpipe  will,  as  it  were,  be  drawn  up 
into  the  neck.  According  to  Tillaux,  the  average  full  distance 
butween  the  cricoid  cartilage  and  tlie  sternum  is  in  the  adult 
about  two  and  three  (juarter  inches  (7  cm.).  The  full 
distance  in  a  child  betwotin  three  and  five  years  is  about  one 
inch  and  a  half  (4  cm.) ;  in  a  child  between  six  and  seven, 
about  two  inches  (5  cm.) ;  antl  in  children  between  eight  and 
ben  years,  about  two  inches  and  a  quarter  (6  cm.).  The  efiects 
of  jrrowth,  and  of  the  position  of  the  head  upon  the  position 
of  the  cricoid  cartilage,  have  been  shown  by  .Symington  in  his 
wurk  on  the  *'  Anatomy  of  the  Child."  In  a  child  about  two 
jean  of  age  the  lf)wer  border  of  the  cricoid  cartilage  is 
oppoftite  the  upjier  border  of  the  sixth  cervical  vertebra  when 
the  bead  is  acutely  ilexed,  and  opposite  the  upper  bonier  of 
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the  fifth  vertebra  when  it  is  extended  At  birth  the  lower 
border  of  the  cricoid  cartilage  corresponds  with  the  lower 
border  of  the  fourth  cervical  vertebra,  between  the  age  of  six 
and  twelve  months  it  is  opposite  to  the  upper  border  of  the 
fifth  vertebra,  at  five  years  it  corresponds  to  the  upper  border 
of  the  sixth  vertebra,  and  in  the  adult  to  the  upper  border  of 
the  seventh. 

Symington  confirms  the  statement  by  Allan  Bums  that 
in  a  child  twelve  months  old  the  distance  from  the  hyoid 
bone  to  the  sternum  is  equal  to  the  breadth  of  three  fingers; 
and  ii'  these  be  placed  in  front  of  the  neck,  one  finger  would 
cover  the  larynx,  half  a  finger  the  isthmus  of  the  th3Toid 
body,  and  a  finger  and  a  half  the  space  betwern  the  thy- 
roid body  and  the  sternum ;  while  if  the  heatl  be  extended,  the 
hitter  space  would  be  increased  to  x\\e  breadth  of  two  fingers. 

With  regard  to  the  diameter  of  the  tracliea,  and  the  size 
of  the  tube,  the  following  table  i.s  founded  upon  the  observa- 
tions of  Symington  and  Guersant.    (.SVj!"  Fig.  H06.) 
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AGE. 

Under  IS  months 
1\  year  to  2  years 
2  years  to  4  years 
4  years  to  «  years 
8  years  to  12  years 
12  years  to  15  years 
Adults    .... 
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Fig.  306.— 8ECTIOK8  OP  TRACHBO- 
T0>1T  TUBES  :  SHOWmO  THF. 
EXACT   DZAJCETKBd,    XmiKSKD 

nt  KiixiicETSxa. 


DIAMETEU    OK   TUBE. 

.  4  m.m. 
.  5  nLiii. 
.  6  m.m. 
.     8  m.m. 

10  ro.m. 

12  m.m. 
.     .     .     12  m.m.  to  15  m.m. 

The  relafionn  of  the  tnichea  are 
considered  in  the  section  which 
follows. 

The  Site  of  the  Operation.— 

The  operation  is  said  to  be  "  high  " 
or  "  low,"  a<;cording  as  the  trachea  is 
opened  above  or  below  the  isthmus 
of  the  thyroid  body.  In  the  adult 
the  isthmus  crosses  the  second  and 
third  rings  of  the  trachea,  and 
sometimes  even  the  fourth.  In  the 
child  the  isthmus  is  narrow,  and 
is  usually  somewhat  higher  up.     It 
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may  even  lie  on  the  crioo-tracheal  membrane  (Parker).  The 
high  operation  is  always  to  be  preferred ;  it  alone  is  described 
in  ih<;  account  which  follows  (v  and  vi.  Fig.  308). 

In  cutting  down  upon  the  trachea  in  the  middle  line 
of  the  neck,  from  the  cricoid  cartilage  to  the  sternum, 
the  following  parts  are  met  with : — Beneath  the  integument 
lie  the  anterior  jugular  veina  As  a  rule  these  veins  lie 
some  little  way  apart  on  each  side  of  the  median  line, 
and  do  not  coraimmicate,  except  by  a  large  transverse 
branch  which  lies  in  the  inter-fascial  space  at  the  upper 
border  of  the  sternum.  Sometimes  there  are  many  com- 
municating branches  in  front  of  the  tracheotomy 
district,  or  the  veins  may  form  almost  a  plexus  in 
front  of  the  trachea,  or  there  may  be  a  single 
vein  which  will  follow  the  middle  line.  Then  eomes 
the  cervical  fascia,  enclosing  the  stemo-hyoid  and  sterno- 
thyroid muscles.  Above  the  isthmus  a  transverse  com- 
municating branch  betwci-n  the  superior  thyroid  veins  is 
sometimes  foimd.  Abnormal  bnmcLes  of  the  superior 
thyroid  artery  may  cross  the  upper  rings  of  the  trachea. 
Over  the  isthmus  is  a  small  venous  plexus,  from  which  the 
inferior  thjToid  veins  arise  ;  while  below  the  isthmus  these 
veins  he  in  front  of  the  trachea,  together  with  the  thyroidea 
iiDA  artery  (when  it  exists).  The  inferior  thyroid  vem  may  be 
r^ireflented  by  a  single  trunk  occupying  the  middle  line. 

In  the  infant  before  the  age  of  two  years  the  thymus 
extends  up  for  a  variable  distance  in  front  of  the  trachea. 
At  the  very  root  of  the  neck  the  trachea  is  crossed  by  the 
innominate  and  left  carotid  arteries,  and  by  the  left  innominate 
-vein. 

AdvanUufen  of  the  High  Operation. — The  anterior  jugular 
veins  are  smaller  here,  and  transverse  branches  are  rare. 

The  muscles  which  are  in  close  contact  below  diverge  a 
little  as  they  aacend.  The  great  vessels  are  not  in  danger, 
the  inferior  tliyroid  ves.sols  and  the  thyroidea  ima  are 
avoided. 

The  trachea  is  nearer  the  surface,  is  more  fixed,  and  is 
much  more  readily  exposed. 

Disadvantages  of  the  Lmc  Opemtion, — The  anterior  jugidar 
veins  are  larger,  an<l  transverse  branches  are  common. 
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The  muscles  are  in  closer  contact  The  inferior  thjn^id 
veins  and  thjToidea  ima  are  readily  wounded.  The  great 
vessels  and  the  thymus  may  be  exposed  to  danger. 

Thu  iru<:hea  is  much  deeper,  is  more  mobile,  and  is 
exposed  with  difficulty. 

To  these  disadvantages  Mi*.  Jacobson  adds  the  following 
objections: — In  the  low  operation  (1)  pus  is  more  easily  con- 
ducted into  the  mediivstina ;  (2)  broncho-pneumonia  is  more 
probable  when  the  wound  1%  low  down  in  the  trachea  ;  (3)  the 
suction  action  of  the  chest  can  ruore  readily  draw  tlio  tube 
into  the  wound  when  the  incision  is  near  to  the  thorax. 

Instruments  Bequired. — Scalpels;  dissectmg.  artery,  and 
pressure  forceps;  tontlied  forceps  (Liston's  artery  fon'eps  with- 
out the  catch  answer  the  pur})ose) ;  sharp  hook ;  blunt  hook ; 
scissors ;  needles ;  tracheotomy  tubes  and  ta})es.  To  these  may 
be  added  a  gag  and  tongue  forceps,  small  wound  retractors, 
and  feathers  to  clear  the  tube,  when  tirst  introduced. 

A  good  tracheotomy  tube  should  be  of  simple  construction, 
shouhl  be  easy  to  introduce,  should  be  as  large  as  the 
diameter  of  the  trachea  will  admit,  should  lie  exactly  in  the 
long  axis  of  the  windpipe  without  touching  the  tracheal  wall 
with  its  extremity,  should  have  a  movable  shield  so  that  it  is 
disturbed  as  little  as  possible,  and  the  inner  cannula  should  be 
capable  of  being  easily  inserted  and  removed. 

Air.  Durham's  well-known  tubes  are  in  all  respects  admir- 
able ;  but  care  must  be  tnkcn  that  no  segment  of  the  lobster- 
tail  cannula  is  loose.  Mr.  Parker's  tubes  are  spoken  highly  of 
by  those  who  have  used  them,  although  it  has  been  stated  that 
thoy  are  somewhat  difficult  to  introduce  in  little  children. 
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THE    OPERATION 

The  patient  is  ana-sthetised  with  chloroform. 

1.  Position  of  the  Patient. — The  child  is  enveloped  in  a 
thin  macintosh  sheet,  aud  is  placed  close  to  the  right  edge  of 
the  table.  The  surgeon  stands  by  the  same  side  of  the  table 
The  neck  is  supported  on  a  lirm  sand-bag  of  suitable  size. 
When  the  child  is  ready  the  hi?ad  should  be  drawn  well  over 
the  upper  end  of  the  table,  so  that  the  vertex  is  turned  neiu'ly 
towards  the  ground. 
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The  sand-btt>;  will  be  pliveed  close  to  the  upper  edge  ot 
the  table,  and  over  it  the  child's  head  is  extended  in  this 
extreme  manner. 

This  position  renders  the  structures  on  the  front  ot  the 
neck  tense,  steadies  the  trachea,  (braws  us  much  of  that  tube 
np  into  the  neck  as  is  possible,  and  brinj^s  it  a  little  nearer 
to  the  surface.  The  sujwrticial  veins  are,  moreover,  a  little 
emptiefl  of  their  blood  by  this  attitude  of  over-extension. 

The  ansesthetist  stands  at  the  heatl  of  the  tabic,  and 
the  important  duty  should  be  impo.sed  upon  him  of  holding 
the  head  steady,  and  of  keeping  the  chin  most  rigidly  in 
a  line  with  the  sternal  notch.  If  the  head  be  allowed  to 
fall  over  to  one  or  other  side,  the  position  of  the  middle  hne 
is  lost. 

An  assistant  stands  by  the  side  of  the  ansesthetist,  and  will, 
later,  take  charge  of  the  sharp  hook. 

A  second  assistant,  with  sponges,  etc.,  will  take  his  place  to 
the  left  of  the  table — i.e.,  to  the  surgL-on's  right 

2,  The  Exposing  of  the  Trachea. — An  incision  is  made 
with  a  sharp  scalpel  very  precisely  in  the  median  linu  ot 
the  neck.  Its  length  will  be  about  one  inch  or  an  inch 
and  a  half,  and  its  up[)or  extremity  will  be  at  the  u|iper 
border  of  the  cricoid  cartilage.  Before  making  this  cut,  the 
aurgeon  should  have  accurately  detinefl  the  position  of  the 
^th\Toid  and  cricoid  cartilages.  The  latter  cartilage  is  often 
ditiicult  to  detect  in  stout  subjects,  and  especially  in  young 
mfants. 

The  skin  and  the  trachea  are  stea<lied  with  the  left  hand 
while  the  cut  is  being  made. 

The  right  hand  must  be  unsupported.  If  the  operator 
rests  his  wrist  upon  the  upper  part  of  the  child's  chest,  as 
he  is  tempted  to  do,  he  will  find  that  the  rapid  movements 
of  tlie  thorax  in  laboured  breathing  render  that  part  no  proper 
place  for  support. 

The  surgeon,  still  fixing  the  trachea  and  soft  parts  with 
the  left  hand,  cuts  deliberately  in  the  middle  hne  through 
the  subcutaneous  fat  and  the  anterior  layer  of  the  ccr^•ical 
fJKSciii.  The  stemo-hyoid  and  stemo-thyroid  muscles  are 
reached,  and  the  interval  between  them  is  opened  up.  All 
this  ii>  done  by  successive  clean  cuLs. 
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The  surgeon  now  separates  the  muscles,  using  the  dis- 
secting forceps  and  the  hanflle  of  the  scalpel  for  the  purpose. 

Keeping  still  to  the  midtlle  line,  and  once  more  steadying 
the  trachea,  ho  divides  cleanly,  and  by  cautious  cuts,  the 
fascia  covering  that  tube. 

At  this  stage  veins  ivill  probably  be  encoimtered,  and  may 
be  displaced  to  one  or  otlitT  side  by  the  handle  of  tlio  scalpel 
The  isthmus  of  the  thyroid  will  be  seen,  and  is  by  a  like 
means  displaced  downwards.  If  necessary,  it  may  be  drawn 
and  held  downwards  by  a  small  blunt  hook. 

The  surgeon  now  feels  for  the  tracheal  rings  with  his  left 
forefinger.  He  should  be  satistied  that  the  tube  is  well  bared, 
and  he  should  be  able  to  see  the  white  rings  themselves. 

3.  The  Openingr  of  the  Trachea. — A  small  sharp  hook 
is  now  intr<Khu;ed  into  thv  i-rieoid  cartilage,  and  is  given  to 
the  assistant  to  hold  who  stiinJs  at  the  head  of  the  table. 

The  hook  is  kept  jirecisely  in  the  middle  line,  and  is  used 
to  fix  and  draw  forwai'ds  the  cricoid  cartilage,  and  to  render 
the  trachea  tense.  The  assistant  must  give  a  Uttlo  play  to 
the  hook,  as  the  larynx  moves  with  each  inspiration. 

With  the  left  forefinger  the  operator  feels  the  upper  rings 
of  the  trachea,  and  with  a  slender  scalpel,  held  with  the  edge 
towards  the  patient's  chin,  he  stabs  the  trachea  in  the  uio<lian 
line  some  three  rings  below  the  cricoid,  and  cuts  up  on  to  the 
hook  (V,  Fig.  308). 

The  noisy  rush  of  air  entering  and  escaping  through  the 
wound,  the  coughing  of  the  child,  and  the  expulsion  of 
mucus  and  membrane  bring  about  a  moment  of  confusioa 
The  hook  must  not  be  removed.  It  remains  as  an  easy 
guide  to  the  mediiin  line  of  the  trachea  and  the  site  of  the 
opening  therein.     The  opening  must  be  free. 

If  the  hook  bo  not  used,  the  operator  may  miss  the  slit 
in  the  trachea  he  has  already  made,  and  may,  in  his  haste, 
proceed  to  wake  another  one. 

4.  The  Introduction  of  the  Tube. — The  right  margin  of 
the  cut  in  the  trachea  shoidd  be  lightly  seized  with  the 
toothed  forceps,  which  are  held  in  the  left  hand ;  and  while 
the  opening  is  thus  for  a  moment  deuionstrated  and  fixed,  the 
tube  and  pilot  are  slipped  in.  If  the  forceps  be  employed  as 
directed,  the  tube  can  be  introduced  with  certainty  and  easei 
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If  no  siich  precaution  be  taken,  much  time  may  be  wasted  in 
driving  the  pilot  hither  and  thither  in  si-arch  of  the  slit-like 
opening,  which  is  very  easily  lost.  The  depth  of  the  wound, 
the  quantity  of  blood  and  mucus  whicli  may  fill  it,  and  the 
movements  of  the  trachea,  may  readily  cause  the  site  of  the 
opening  to  be  lost,  especially  if  the  trachea  has  not  been  well 
ex)Ki66d,  and  the  fascia  freely  divided. 

It  will  usually  be  foimd  more  convenient  to  restore  the 
child's  head  to  the  erect  position  before  the  tube  i.s  intro- 
duced. When  the  tube  is  in  place — and  not  before — tlje 
Rharp  hook  is  removed. 

The  tube  is  secured  in  place  by  tape,  and  the  wound 
below  the  tube  is  brought  together  by  a  suture  or  two  of  silk- 
worm gut.  A  piece  of  lint  properly  shaped  and  smeared 
with  a  weak  io<ioforra  ointment  is  placed  under  the  shield  of 
the  tube,  and  is  made  to  cover  and  protect  the  wound 

Rapid  and  efficient  sponging  with  small  pieces  of  fine 
Turkey  sponge  is  of  great  service  ihroughout  tlie  oponition. 

5.  The  Detachment  of  Diphtheritic  Membrane. — Mr. 
Parker  advises  that  before  the  tube  be  inserted,  an  attempt 
should  be  made  in  all  cases  of  diphtheria  to  rid  the  trachea 
of  false  membranes  and  retaincrl  secretions.  This  he  ac- 
oouplisbes  by  means  of  a  long  feather  which  has  been 
dipped  in  the  following  solution  : — Bicarbonate  of  potash  or 
soda,  jij  ;  glycerine,  ^j  ;  water,  5x.  The  feather  is  passed  into 
the  windpipe,  and  is  twirled  about  so  as  to  detach  the 
membrane  as  completely  as  possible.  Some  is  withdrawn, 
some  is  coughed  up.  The  feather  may  be  also  passed  up 
into  the  larynx  and  through  the  glottis. 

This  potash  solution  is  said  to  dissolve  and  detach  the 
Meretions. 


TBACHEOTOMY    BY    BOSE's    METHOD. 


This  method — often  termed  the  bloodless  method — is 
eztenaiTely  practised  in  Germany. 

A  vertical  incision  is  made  in  the  median  line.  It  com- 
mences ojiposite  the  centre  of  the  thyroid  cartilage,  and  is 
continued  downwards  for  about  one  and  a  half  or  two  inches. 
Th©  incision  is  carried  down  to  the  lower  part  of  the  thyroid 
WrtJlatfo  and  the  upper  part  of  the  cricoid     The  soft  parts 


140 


OPERATIVE   SURGERY. 


being  held  aside  by  retractors,  a  transverse  incision  is  made 
along  the  upper  border  of  the  cricoid  cartilage  in  such  a  way 
as  to  divide  the  layer  of  the  deep  cervical  fascia  which  lies  in 
front  of  the  trachea,  and  which  holds  the  thyroid  isthuius- 
A  blunt  director  is  now  introduced  through  this  transverse 
incision,  and  by  its  means  the  fascia  and  the  isthmus,  together 
with  all  the  veins  connected  therewith,  are  fully  separated 
from  the  trachea.     A  broad,  curved  luwk  (Fig.  307)  is  now 

introduced,  and  the  detached 


Fig.    307.  —  aooK   used    ros    osAwnra 
DOWirwAXDa   trk  tktxoid  olans  nr 
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fascia,  together  with  the  other 
soft  parts,  is  drawn  down- 
wards, leaving  the  trachea 
quite  bare.  The  cricoid  carti- 
lage is  now  fixed  by  means 
of  a  double-pointed  sharp  hook,  and  the  tracheal  rings  are 
incisi'd  in  the  usual  way. 

This  method  has  much  to  eoinraond  it  It  is  simple  and 
easy  of  perforniance.  It  involves  some  expenditure  of  time, 
and  some  damage  may  be  done  to  adjacent  structures  by  the 
director  if  care  be  not  used.  Veins  are  readily  torn  through 
by  this  instrument.  If  cautiously  performed,  the  operation 
has  distinct  claims  to  be  called  "  blomliess." 

The  procedure  has  been  moditied  by  Mr.  Whitehead 
{Lancet,  April  30,  1887),  who  carries  out  the  tracheotomy 
ss  follows: — An  incision  is  made  in  the  usnal  situation,  but 
of  rather  greater  length  than  is  common.  The  incision 
extends  through  the  skin  and  fascia,  as  deep  as  the  interval 
between  the  sterno-hyoid  muscles.  The  scalpel  is  now  laid 
aside,  and  the  raspatory  used,  not  only  to  separate  the  sterno- 
hyoids, but  to  split  the  strong  fascia  which  runs  down  from 
the  hyoid  bone  to  enclose  the  isthmus  of  the  thyroid  gland. 
This  fascia  is  split  to  a  distance  extending  from  the  upper 
limit  of  the  incision  down  to  the  isthmus  below — that  is, 
sujjposing  it  is  desired  to  open  the  trachea  above  the  isthmus. 
The  spHt  fascia  is  then  pushed  to  right  and  left  with  the 
rasjMitory.  Should  there  be  any  difficulty  in  doing  this,  the 
fascia  is  sejiurated  to  some  extent  on  each  side  from  the  upper 
border  of  the  isthmus.  Proceeding  carefuUy,  the  isthmus 
itself  can  be  pnslied  down  and  the  trachea  exposed  to  tho 
necessary  extent     If  the  trachea  is  to  bo  opened  below  the 
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IS,  the  procedure  is  similar — remembering  that  here, 
er,  there  is  between  the  fascia  and  the  trachea  a 
antity  of  areolar  tissue,  in  which  lies  the  inferior  thyroid 
plexus  of  veins.  The  front  of  the  trachea  can  in  this  way 
jbe  cleared  perfectly,  and,  since  the  method  is  bloodluss,  the 
of  the  tube  are  seen  glistening  white  at  the  bottom  of 
e  wound.  What  is  urged  in  favour  of  the  operation  is — 
tly,  the  ease  with  which  it  can  be  peri'orraed  ;  secondly,  the 
imall  number  of  instruments  required ;  and,  thirdly,  the 
Rianner  in  which  it  meets  the  four  difficulties  usually 
HQumerated — viz.,  of  reaching  the  tracheu,  of  ha'Uiorrhage, 
ti  opening  the  trachea,  and  of  introducing  the  cannuIfL 
Again,  it  avoifls  in  an  esjHJcial  maimer  those  dangers  met 
irith  when  the  operation  is  performed,  tm  it  too  often  is, 
tically  in  the  dark — from  the  bleeding,  and  the  not 
fticient  separation  of  the  parts ;  thus  it  is  impossible,  in 
s  operation,  that  the  cannula  should  be  pushed  down 
tween  the  trachea  and  the  fascia  lying  in  front  of  it,  or 
khat  it  should  be  thrust,  as  has  actually  happened,  into  the 
btemal  jugular  vein. 

Comment. — The  operation,  as  here  described,  has  been  con- 
idered  in  connection  with  its  most  common  surroundings — 
namely,  with  the  ojieration  urgent,  and  the  patient  a  young 
child  struggling  against  sufl'ocation. 

As  an  operation  qvd  operation,  trachcotoiny  uiust  be 
regarded  as  an  easy  and  siuiplo  procedure.  Those  who  have 
wrformed  it  only  upon  the  dead  subject  must  be  at  a  loss  to 
mderstand  the  terrible  possibilities  with  which  the  intro- 
duction of  a  tracheotomy  tube  appears  to  be  surrounricd.  In 
the  adidt,  the  operation  is  certainly  but  rarely  in  any  way 
difficidt  or  complicated  ;  in  an  infsuit  with  a  short  stout  neck^ 
on  the  other  hantl,  it  may  be  attended  with  not  inconsiderable 
difficulties. 

For  the  accidents  which  so  often  occur  during  tracheotomy, 
the  hurry  and  excitement  of  the  operation,  and  the  fear  that 
lie  child  is  ceasing  to  breathe,  are  in  the  main  answerable,  and 
lOt  the  anatomical  conditions  of  the  operation  itself 

Tracheotomy  ati'ords  a  striking  illustration  of  the  adage 
the  more  haste  the  less  speed"  The  surgeon  who  proceeds 
D  op».-n  the  trachea  in  a  precise  imd  deliberate  way  will  have 
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completed  the  operation  before  the  frantic  man  who,  witli  a 
palpitating  heart  and  a  trerabHng  hand,  cuts  wildly  towards 
the  spine,  and  who  appears  to  be  actuated  by  the  unsteady 
conviction  that  he  must  gash  somethinff  or  the  child  will 
perish.  Artificial  respiration  may  be  relied  upon  to  restore 
a  patient  who  has  ceased  to  breathe  for  some  seconds,  pro- 
vided that  the  tube  has  been  introduced  without  complication, 
and  that  the  cessation  of"  respiration  does  not  depend  upon 
uncontrollable  conditions.  The  operation  must  be  system- 
atically done.  The  surgeon  who  seeks  to  bo  brilliant  at  this 
operation  may  be  at  once  regarded  as  dangerous. 

A  child's  trachea  is  very  mobile,  and  it  is  marvellous  to 
note  the  ease  with  which  it  may  be  made  to  collapse  on 
pressure.  To  the  finger  roughly  introduced  the  infant's 
trachea  offers  little  resistance,  and  its  mobility  is  such  that  it 
has  been  hold  aside  imkuowingly  by  retractors,  while  the 
operator  is  scoring  the  lesophagus  (Durham). 

The  tracheal  rings  are  very  soft,  and  with  a  sharp  scalpel 
little  force  is  required  to  divide  them. 

I  know  an  instance  in  which  a  young  operator,  in  his 
anxious  hurry,  sUt  up  the  upper  trachea!  rings,  together  with 
the  whole  larynx,  the  knife  oidy  stopping  at  the  hyoid  bone. 

The  flimsiness  of  the  infant's  trachea  cannot  be  too  fully 
realised.  I  have  seen  a  portion  of  the  wall  of  the  trachea  bent 
upon  itself,  and  forced  by  the  pilot  into  the  lumen  of  the 
windjtipe.  The  opening  in  this  instance  was  small,  although 
it  was  found  that  the  trachea  had  been  incised  in  more  than 
one  place. 

In  young  infants,  and  in  children  generally,  care  should  be 
taken  that  the  cricoid  cartilage  is  not  severed.  If  it  be 
divided,  the  tube  is  found  to  be  placed  so  near  to  the  larynx 
as  to  produce  undue  irritation  of  it. 

In  children  the  istlunus  of  the  thyroid  body  is  small,  may 
be  disregarded,  and  may  be  safely  divided  if  the  section  be  in 
the  median  line.  In  adults  it  is  readily  recognised,  and  easily 
drawn  downwards  out  of  danger. 

It  must  be  expected  that  in  almost  every  case  there  will 
be  free  venous  bleeding.  While  it  is  well  that  the  haemorrhage 
should  be  checked  before  the  tube  is  introduced,  lest  blood 
tind  ita  way  into  the  iimg,  yet  too  long  a  time  should  not 
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be  devoted  to  atteinjiting  to  secure  the  vessels.  As  soon  as 
the  tube  is  introduffd,  air  enters  the  lung  more  freely,  the 
right  side  of  the  heart  is  relieved,  and  venous  bleeding,  which 
before  was  very  copious,  ceases  almost  immediately. 

The  cervical  fascia  must  bt^  well  and  cleanly  divided.  The 
tube  has  many  a  time  been  introduced  between  the  trachea 
and  the  imperfectly  divided  fascia,  the  ojierator  being  under 
the  impression  that  it  has  been  inserted  into  the  windpipe. 
No  air,  however,  escapes. 

In  cases  where  an  extensive  membrane  exists,  it  may 
escape  division  when  the  trachea  is  opened,  and  the  tube  may 
then  be  inserted  between  the  membrane  and  the  tracheal  wall. 
In  this  case,  also,  no  air  escapes  from  the  instrument. 

In  most  cases  of  tracheotomy  i)orformed  by  a  novice,  or 
carried  out  with  undue  haste,  it  will  be  itliHcrved  tliat  thi-  time 
of  the  operation  is  more  fully  taken  up  by  introducing  the 
tube  than  by  finding  and  incising  the  trachea. 

If  the  liook  and  the  toothed  forceps  l>c  used  as  described, 
all  bungling  over  the  insertion  of  the  tube  may  be  avoided. 
Some  time  may  be  spent  in  endeavouring  to  find  the  slit 
which  has  been  already  made  in  the  trachea. 

No  director  is  re*iuired  in  this  operation,  nor  are  the 
Tarious  dilators  which  have  been  devised  really  necessary, 
althougli  they  may  be  of  use  when  nmch  membrane  has  to  be 
cleared  away. 

Some  General  Rules  in  Tracheotomy. — 1.  Let  the  chin 
be  kept  rigidly  in  a  line  with  the  sternal  notch. 

2.  Cut  only  in  the  middle  line. 

3.  Avoid  anxious  assistants  with  retractors. 

4.  See  the  white  rings  of  the  trafihea,  and  feel  them  bare 
before  plunging  the  knife  into  the  windpipe. 

5.  Avoid  hurry. 

After-treatment.  —  This  will  ubviou.sly  depend  a  great 
deal  upon  the  nature  of  the  case.  The  after-treatment  of  a 
case  of  tracheotomy  pertbrmed  for  impacted  foreign  body  will 
of  necessity  differ  greatly  from  that  perfonned  for  diphtheria, 
The  period  at  which  the  tube  has  to  be  removed  can  never  be 
decided  in  an  arbitrary  manner.  It  should  be  taken  out  at 
the  earliest  possible  period.  In  a  case  of  oedema  of  the  glottis 
it  may  be  possible  to  discoutinue  it  at  the  end  of  a  few  days ; 
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while  when  tracheotomy  has  been  performed  for  a  larjTigeal 
growth,  the  tube  may  have  to  be  worn  durmg  the  remainder 
of  the  patient's  life. 

In  a  child,  the  sooner  the  rigid  metallic  cannula  can  be  re- 
placed by  an  indiarubber  tube  the  better,  especially  if  it  be 
necessary  to  keep  the  tracheal  sinus  open  for  a  prolonged 
period. 

There  is  often  much  difficulty  with  children  in  getting 
them  to  take  sutficient  food ;  and  if  this  difficulty  be  not 
readily  overcome,  it  is  well  that  the  child  should  be  fed,  for  a 
while,  by  means  of  a  small  Jacques'  catheter  passed  down  into 
the  (esophagus  through  the  nose. 

With  regard  to  the  steam  tent,  or  "  croup  bed,"  and  the 
measures  to  be  adopted  to  keep  the  tube  clean,  I  cannot  do 
better  than  quote  the  excellent  and  practical  observations  of 
Mr.  Jacobsoii  upon  this  head  : — 

"  liSTiile  fidly  aware  of  the  need  of  moisture  when  the 
atmosphere  is  dry,  when  the  membrane  tends  to  crust  and 
become  lixed,  I  am  of  opinion  that  the  unvarying  rule  of 
cot-tenting  and  use  of  steam  is  disadvantageous.  The  weakly 
condition  of  children  with  membranous  larj^mgitis,  and  all 
they  have  gone  through,  must  be  remembered.  Believing 
that  such  seclusion,  and  so  little  admission  of  air,  tend  to 
increase  the  asthenia,  and  any  tendency  to  sepsis,  I  nmch 
prefer  to  be  content  to  keep  oti'  draughts  by  a  screen,  which 
allows  of  the  escape  of  vitiated  air  above,  using  steam,  if 
needful,  according  to  the  size  of  the  room,  fireplace,  etc.,  and 
according  to  the  kind  of  expectoration,  whether  easily  brought 
up  by  the  cough  or  feathers,  or  viscid,  quickly  drying,  and 
causing  whistling  breathing.  If  the  temperature  c^n  be 
otherwise  kept  up  to  tiO"^  or  65°,  I  much  preler  to  use  a  thin 
flat  sponge,  often  wrung  out  in  a  warm  solution  of  boracic 
acid.  The  inner  tube  must  be  frequently  removed  and 
cleansed,  every  hour  or  two  at  first.  If  the  secretions  drj'  on 
and  cling  to  it,  they  are  best  removed  by  the  soda  solution 
mentioned  below.  At  varying  intervals  between  the  removal 
of  the  tube,  any  membnmc,  etc.,  which  is  blocking  it,  aj>pear- 
ing  for  a  moment  at  its  mouth  and  then  sucked  back,  must  be 
got  rid  of  by  inserting  narrow  phesisant  feathers,  and  twisting 
them   round   before  removing  them.      If  the  exudation  is 
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alight,  moist,  and  easily  brought  up  by  cough  or  feather, 
sponging  or  brushing  out  the  trachea  is  not  called  for, 
but  should  be  made  use  of  when  there  is  much  flapping, 
clicking,  or  whistling  of  the  breathing ;  and  if  this  is  harsh, 
dry,  or  noisy,  instead  of  moist  and  noiseless,  two  of  the  best 
solutions  are  sodai  bicarb.,  gr.  v-xx  to  aq.  \j,  or  a  saturated 
one  of  borax  with  soda.  The.se  may  be  applied  by  a  hand  or 
sleani  spray  over  the  cannula  for  five  or  ten  minutes  at  a  time, 
at  intervals  varj'ing  according  to  the  relief  which  is  given,  or 
applied  with  a  laryngeal  brush,  feather,  or  bit  of  sponge 
twisted  securely  into  a  loop  of  wire.  When  any  of  these  are 
used,  the  risk  of  excoriation  and  lileeding,  and  the  fact  that 
only  the  trachea  and  large  bronchi  can  he  cleaned,  must  be 
borne  in  mind ;  and  with  regard  to  manipulations  for  cleansing 
the  triichea  and  removing  the  inner  tube,  it  is  most  important 
to  remember  that  the  careiakiug  may  be  overdone,  luid  a 
weakly  child  still  further  exhau.sted  by  meddle.some  inter- 
ference." 

LARYNOOTOMY. 

Ijaryngotomy,  or  the  artificial  oj)ening  of  the  larynx 
through  the  crico-thyroid  membnuie,  is  occasionally  performed 
as  a  substitute  for  tracheotomy.  The  operation  has  the 
adrantage  of  being  very  rapidly  and  very  easily  caiTied  out 
It  is  quite  inapplicable  to  children  under  thirteen  years  of  age, 
owing  to  the  narrowness  of  the  crico-thyroid  space.  The  great 
drawbacks  of  the  operation  are  the  proximity  of  the  vocal 
<x»nls  and  the  difficulty  of  adju.sting  a  suitable  tube. 
Laryngotomy  is  totally  unsuited  for  cases  in  which  a  tube 
has  to  be  long  worn. 

The  vertical  height  of  the  crico-thyroid  space  in  the  well- 
developed  adult  subject  is  only  about  half  an  inch. 

The  crico-thyroid  arteries  cross  the  space,  but  are  usually 
of  quite  insignificant  size.  Occasionally  they  are  large,  and 
Mr.  Durham  states  that  "  cases  are  recorded  in  which  serious 
and  even  fatal  hajmorrhage  has  occurred  from  these  vessels." 

For  the  general  surroundings  of  the  operation,  the  in- 
struments required,  the  special  precautions  to  be  taken,  and 
the  after-treatment,  the  reader  is  referred  to  the  sections  on 
Tnu'heotomy. 
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The  Operation. — The  head  is  well  extended  over  a  sand- 
bag or  hard  cushion,  and  is  kept  fixed,  with  the  chin  in  a  line 
with  the  steniftl  notch.  The  aniesthetic  selected  is  chloroforni 
The  anatomical  details  of  the  part  must  be  made  out,  and  the 
crico-thyroid  space  defined  (iii,  Fig.  30.S). 

The  larynx  is  lightly  steadied  with  the  left  hand,  while  the 
surgeon  makes  a  vertical  median  incision,  about  an  inch  and  a 
quarter  long,  over  the  lower  part  of  the  thyroid  cartilage,  the 
crico-thyroid  space,  and  the  cricoid.     The  fascia  having  been 

divided,  the  inter^■al  between 
the  stemo-thjToid  and  crico- 
thyroid muscles  is  appreciated, 
and  is  widened  with  the  handle 
of  the  scalpel 

The  crico  -  thyroid  mem  - 
braue  is  exposed,  and  is  divided 
horizontally,  just  above  the 
cricoid  cartilage. 

Care  must  be  taken  that 
the  air-passage  is  well  opened 
as  it  is  not  diflicult  to  pass  the 
tube  downwards  Itetween  the 
crico-thyroid  membrane  and 
the  piucous  lining  of  the 
windpipe. 

The  larjmgotomy  tube  is 
shorter  than  that  used  for 
tracheotomy,  and  is  oval  on 
section. 

Some  surgeons  advise  ih.-vi 
the  membrane  be  opened  by 
a  vertical  incision,  on  the 
groimds  that  the  operation 
can,  if  desired,  be  extended  by  dividing  the  cricoid  cartilage, 
and  that  in  the  horizontal  incision  damage  is  usually  inflicted 
upon  the  crico- thjToid  muscles,  and  possibly  also  upon  ih<|_ 
lateral  crico-arytonoid  muscloa  ■ 

Supra-thyroid  Laryngotomy. — This  operation,  which  is 
sometimes  called  sub-hyoid  pharyngotomy,  has  been  on  a  few 
occasions  employed  for  the  removal  of  growths  situated  at  the 
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upper  opening  of  the  larynx,  and  particularly  of  suc-h  as  are 
connected  with  the  epi}»lottis.  The  operation  is  simple,  but 
even  in  the  adult  it  rarely  att'ords  sufficient  access  for  the 
efficient  use  of  instruments  (i,  Vig.  308). 

It  was  first  suggested  by  Malgaigne  (Manuel  de  MM. 
Op^TKit.,  Paris,  1835),  and  first  carried  out  by  M.  Prut  {Gaz. 
dea  HApU.,  No.  103,  page  849,  1859). 
■  Solis-Cohen  (Ashhurst's  •'  Encyclopitdia  of  Surgery."  voL  v. 
^npagte  735)  has  collected  six  examples  of  the  operation  for  the 
^Ecmoval  of  tumour.  Three  of  these  died  within  a  few  days  of 
^pthe  operation. 

A  transverse  incision  is  made   through   the   thyro-hyoid 

niembriuie,  parallel  and  close  to  the  lower  border  of  the  hyoid 

bona      The  skin,   the  fascia,   the  stemo-hyoid   muscles  (in 

whole  or  in  part),  the  thyro-hyoid  membrane,  and  the  mucous 

^■Minbrane.  are  divided  in  order 

^^^KTbe  epiglottis  is  at  once  exposed,  and  is  drawn  through 
^Tbb  wound.     The  growth  having   been   dealt  with,  and  the 
bleeding  checked,  the  wound  is  closed.     The  vessels  wounded 
are  few  and  insignificant,  and  the  incision  heals  quickly. 

Infra- th3rroid  Laryngotomy. — This  operation  has  been 
carried  out  for  the  removal  of  growths  situated  on  the  under 
•qiect  of  the  cords  or  below  the  cords.  LarjTigotomy  is  per- 
formed some  days  befoie  the  attempted  excision  is  made. 
k later,  the  crico-thjToid  space  is  well  ojwned  up,  and  the 
cartilages  separated  to  the  utniostv  Thrfiugh  the  space  thus 
obtained  the  growth  is  removed.  .Suitable  forceps,  etc.,  are 
rwpiired,  and  the  site  of  the  o|)eration  nmst  be  iUumined  by 
a  mirror  and  a  good  concentrated  light 

Thyrotomy. — By  thjTotomy  is  understood  the  division  of 
the  thyroid  cartilage  in  the  median  line,  so  as  to  gain  access 
to  the  interior  of  the  larj-nx.  The  operation  is  carried  out  for 
th«  purpose  of  removing  certain  larjTigeal  growths,  and  certain 
large  or  impacted  foreign  bodies,  especially  such  as  have 
found  their  way  into  the  ventricles  (ii,  Fig.  308). 

The  operation  involves  a  great  danger  of  permanently 
interfering  with  vocalisation,  and  in  the  treatment  of  morbid 
growths  it  is  only  employed  when  the  intra- laryngeal  method 
of  removal  cannot  be  ettectually  carried  out. 

Thyrotomy  offers  a  rapid  and   remly  means  of  entirely 
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©radicating  laryngeal  growths,  and  those  advantages  may  be 
claimed  for  it  which  are  ascribed  to  other  radical  operations. 

The  Operation. — The  head  is  extended  over  a  hard 
cushion  or  sand-bag,  and  is  tirmly  held  with  the  chin  in  a  line 
with  the  sternal  notch.  The  shoidders  are  raised.  Chloro- 
form is  the  anffisthelic  administered.  A  preliminary  laryngo- 
tomy  or  tracheotomy  is  carried  out.  The  position  of  the 
opening  for  the  tube  will  depend  upon  the  nature  of  the  case, 
the  length  of  time  the  tube  will  probably  have  to  be  worn,  and 
upon  other  circumstances.  If  the  operation  threatens  to  be 
extensive,  as  in  dealing  with  large  growths,  a  tracheotomy  will 
be  found  tu  be  the  more  convenient ;  but  in  such  an  operation 
as  is  carried  out  for  the  removal  of  a  foreign  body,  a  larj'ngo- 
tomy  may  be  selected 

K  much  hasmorrhage  is  anticipated,  as  will  be  the  case 
in  dealing  with  extensive  papillomata,  the  trachea  must 
be  plugged.  This  may  be  efTected  by  a  tampon,  such  as 
Trendelenburg's  tracheotomy  tampon,  or  by  gently  plugging 
the  trachea  on  either  side  of  the  tube  with  a  piece  of  tine 
sponge  properly  shaped,  and  attached  to  a  long  silk  thread. 

The  incision  is  prolonged  upwards  in  the  median  line,  and 
the  skin  and  subcutaneous  tissues  are  divided  down  to  the 
cartilage.  The  incision  will  extend  over  the  cricoid  and 
thyroid  cartilages,  the  crico-thyroid  space,  and  some  part  of 
the  thyro-hyoid  space. 

The  thyroid  cartilage  is  divided  accurately  and  carefidly  in 
the  median  line,  the  thyro-hyoid  and  crico-thyroid  membranes 
being  also  cut  if  needed. 

The  division  of  the  cartilage  should  be  effected  from  above 
downwards,  and  from  without  inwards.  In  young  subjects, 
and  in  females  who  have  not  passed  middle  life,  the  section 
may  be  accomplished  by  a  small  but  stout  knife.  In  aged 
subjects,  in  whom  the  cartilage  will  be  calcified,  a  fine  saw 
may  be  needed  to  effect  a  division.  Bone  forceps  should 
never  be  employed. 

In  one  case,  in  a  woman  about  forty  or  forty-five,  I  had  a 
difficulty  in  severing  the  cartilage  with  a  knife,  but  found  the 
division  to  be  easily  and  precisely  effected  by  using  a  pair  of 
Salmon's  pile  scissors. 

By  means  of  two  small  sharp  hooks  the  two  alse  are  now 
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drawn  aside,  and  the  interior  of  the  larynx  is  exposed.  In  old 
subjects  it  may  be  necessary  to  make  transverse  incisions  in 
the  crico-thyioid  and  th3rro-hyoid  membranes,  close  to  their 
respecUTe  cartilages,  before  the  fullest  view  desired  can  be 
obtained. 

The  foreign  body  may  now  be  extracted  or  the  growth 
removed. 

In  dealing  with  papillomatous  masses,  the  bulk  of  the 
growth  may  be  crushed  off  with  broad  forceps,  and  the 
remainder  removed  with  scissors,  aided  by  Volkmann's 
spoon.  The  siuface  left  by  the  removal  of  the  tumour  may 
^en  be  touched  with  a  saturated  solution  of  chromic  acid. 

Finally,  the  two  portions  of  the  th3rroid  cartilage  are  united 
by  two  or  three  fine  silver  wire  sutures,  and  the  wound  in  the 
skin  IB  dosed. 

The  after-treatment  will,  with  obvious  modifications,  be 
conducted  upon  the  lines  observed  in  dealing  with  cases  of 
tracheotomy. 

The  results  of  thyrotomy  in  malignant  disease  are  alluded 
to  in  the  section  (page  159)  on  the  Results  of  Excision  of  the 
Lar^•nx. 
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CHAPTER    IL 

Excisioy  OF  THE  Laryttx. 

The  term  Laryngectomy  has  been  applied  to  this  opera- 
tion. It  involves  the  removal  of  either  the  whole  of  the 
larynx  (complete  excision),  or  of  a  cousirlerable  portion  of  it — 
usually  one-half  (partial  excision). 

The  first  complete  excision  of  the  larynx  was  performed  by 
Dr.  Patrick  H.  Watson  in  1866,  for  stenosis  of  the  larjTix,  due 
to  syphilis.  The  patient,  a  man  aged  thirty -six,  died  in  three 
weeks  {Trans.  Intenmt.  Med.  Congress,  vol.  iii.,  page  255,  ISSI). 

The  first  complete  excision  for  carcinoma,  and  the  second 
operation  in  point  of  time,  was  carried  out  by  Billroth  in  1873 
(Arcfdv.  f.  klin.  Chirvrg.,  bd.  xvii.,  page  3+3).  Dt-ath  took 
place  from  recurrence  in  seven  months. 

The  first  unilateral  or  partial  excision  was  performed  by 
Billroth  in  187fS,  for  carcinoma  of  the  left  side  of  the  larynx 

Excisions  of  the  larynx  have  since  tliese  dates  been  very 
firequently  carried  out,  principally  by  (Jormau  surgeons. 

Solis-Cohen  ("  Ashhurst's  Encyclopiudia  of  Surgery,"  vol.  v., 
page  757, 1884)  has  collected  ninety  cases  of  complete  excision 
of  the  larynx  Eighty  were  performed  for  carcinoma,  four  for 
sarcoma,  one  for  hiiipho-sarcoma,  two  for  papilloma,  one  for 
lupus,  one  for  perichondritis,  and  one  for  cicatricial  stenosis. 

It  will  be  seen  that  those  operations  are  practicuUy  liuiited 
to  cases  of  nialigiuiut  disease. 

One  of  the  most  complete  and  practical  papers  upon  the 
operation  is  that  by  Hahn  (Volkmann's  Hammiung,  No.  260, 
1886). 

COMPLETE  EXCISION. 

Preliminary  Tracheotomy. — This  should  be  carried  out  at 
least  one  or  two  weeks  before  the  excision  is  attempted. 

The  advantages  of  such  a  step  are  these  : — The  patient  will 
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patient    is 


get  accustomed  to  breathing  through  an  artificial  opening. 
He  will  breathe  more  freely.  The  lungs,  having  become 
a<!customed  to  air  received  through  an  artiticial  opening,  will 
be  less  likely  to  become  the  seat  of  pneumonia  after  the 
operation.  He  can  be  more  conveniently  antesthetised  The 
trachea  will  become  adherent  to  the  integument,  and  will 
need  no  artificial  support  to  prevent  its  descent  when  tlu' 
larynx  is  severed  from  it.  A  little  of  the  time  of  the  opera- 
tion will  be  saved. 

A  tracheotomy  carried  out  some  time  before  the  excision 
is  especially  called  for  when  the  patient  has  much  dyspnoea  or 
dysphagia,  and  has  sufl'ered  much  loss  of  strength. 

The  Plugging  of  the  Trachea.— After  the 
anaesthetised,  and  before  the 
actual  excision  is  commenced, 
some  means  must  be  taken  to 
preivent  the  entrance  of  blood 
into  the  air- passages.  This  is 
most  surely  effected  by  some 
form  of  tampon. 

The  well-known  tampon  of 
Trendelenburg  is  the  one 
usually  employed.  Semon's 
modification  of  this  tampon 
has  some  advantages  over  the  original  instrument  (Fig.  309). 

Certain  objections  have  been  urged  against  these  can- 
nulas. 

It  is  said  that  the  sac  may  give  way ;  that  the  indiarubber 
of  which  it  is  made,  becoming  shppery,  may  cause  the  tube 
to  slide  up  in  the  trachea;  and  that  the  windpipe  is  not  always 
efficiently  plugged.  The  first  objection  cannot  be  sustained  if 
care  be  t^iken  to  test  the  air  sac,  if  the  indiarubber  employed 
be  new,  an',  if  it  be  freshly  applied  for  every  operation.  With 
rc^rd  to  the  two  other  objections,  1  have  personally  never 
met  with  the  inconveniences  named  in  using  this  tampon  in 
the  ordinary  run  of  surgical  cases.  I  have  had  no  exjieri- 
ence  of  exoi.sion  of  the  larynx  in  the  living  subject.  The 
air  sac  must  till  the  trachea  well.  Mackenzie  states  that  if 
the  sac  or  air  belt  bo  too  fidly  or  too  sudiK-nly  ilistonded,  an 
asthmatic-  paroxysm  may  be  pnjducod.     In  a  tiisc  }>ubli.shod 


Fig.  300.— asxoir'B  hoditicatiok  of 

TBENDEtESBUBO'S  TA3fPOS-CA>">lfUL. 
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by  Mr.  Henry  Morris  {Clin.  Soc.  Trans.,  voL  xx.)  tlic  tanjpon 
had  to  be  given  up  on  this  account 

Hahn's  tam]K>n-cannula  is  preferred  by  many  (Fig.  310). 
It  is  thus  described  by  Mr.  Butlin : — "  It  consists  of  an  inner 
and  an  outer  tube.  The  inner  is  much  longer  than  the  outer, 
so  as  to  project  for  one  inch  or  one  incli  and  a  half  in  front 
of  the  shield.     Blood  is  thus  verj-  unlikely  to  find  its  way  into 

the  mouth  of  the  tube.    And 

i\  in  order  to  prevent  this  pro- 

^^^^^         ■JJ/  jectmg  piece  of  metal  from 

^^^^HHI^kIp^  inconveniencing  the  operator. 

^^^^^^^9^^^^^mt^     ^^  ^^  made    to   bend    down 
^^^^  ^JBllV     parallel  with  the  trachea  for 

^^^  about  an  inch  before  it  stands 

^^m  out  at  right   angles  to   the 

^^P  neck.     The  lower  end  of  the 

^H  outer  tube  is  provided  with 

Fig.  3io.-HAHK'B  TAwoK-cAwnTiA.        a  rajsed   rim  about  2  m.m. 

in  height,  and  from  this  rim 
up  to  the  shield  is  covered  with  a  layer  of  compressed  sponge, 
which  has  been,  previously  to  the  pressing,  soaked  in  a  so- 
lution of  iodoform  and  ether  (1  in  7).  .  .  Shortly — ie., 
in  ten  minutes  or  a  quarter  of  an  hour — after  the  tube  has 
been  intrmhiccd,  the  sponge  swells  up  from  the  absorption 
of  moisture,  and  an  absolute  obstruction  to  the  entrance  of 
liijuids  into  the  trachea  is  provided." 

An  account  of  the  preparation  of  the  sponge  will  be  foimd 
in  a  paper  by  Dr.  Semon  {Clin.  Soc.  Tran-t.,  vol.  xx.,  page  47). 
More  than  one  surgeon— e._9.,  Billroth  and  Gussenbauer — 
discard  all  special  apparatus  and  use  a  simple  cannula 
around  wlu'ch  a  piece  of  sponge  is  so  inserted  that  it  acts 
as  a  plug. 

The  Operation. — The  patient  lies  upon  the  back,  close  to 
tlie  right  liordi-r  of  the  table.  The  shoulders  are  raised,  and 
the  head  is  well  extended  over  a  hard  cushion  or  sand-bag. 
The  surgeon  stands  on  the  patient's  right.  The  cliief  assist- 
ant takes  his  place  at  the  head  of  the  couch,  and  close  to  the 
surgeon's  left  An  incision  is  made  in  the  median  line  from 
the  centre  of  the  thyro-hyoid  membrane  to  the  second  or 
third  ring  of  the  trachea.     At  the  upper  end  of  this  incision 


EXCISION  OF  TEE  LARYNX. 


153 


I 


t 


a  traoaTerse  cut  is  made  which  is  carried  outwards  on  either 
side  suiBeiently  fur  to  reach  the  sierno-mastoid  uiusclus. 

The  flaps  thus  marked  out  are  turned  back.  Some  di- 
Tision  of  the  fibres  of  the  stemo-inostoid  muscles  may  be 
necessary.  The  vertical  incision  should  go  down  to  the 
thjToid  and  cricoid  cartilages  and  the  trachea. 

The  superior  thyroid  arteries  may,  if  thought  fit,  be  dealt 
with  at  this  stage.  They  should  be  secured  by  two  ligatures, 
and  then  divided  between  them.  Tlie  vessels  would  bo  sought 
for  St  the  posterior  mai^in  of  the  thyro-hyoid  muscle,  close 
to  the  upper  border  of  the  thyroid  cartilage. 

The  inferior  thjToid  arteries  may  he  exposed  and  dealt 
with  in  the  same  manner  as  they  turn  forwards  at  the  lower 
margin  of  the  larynjt.  They  should  be  sought  beneath  the 
posterior  edge  of  the  stemo- thyroid  muscle. 

The  fascia  having  been  well  divided  in  the  middle  line,  a 
broad  periosteal  elevator  or  a  nigine  is  introduced,  and  by 
means  of  it  the  soft  parts  can  be  separated  from  the  laryngeal 
cartilages  without  employing  the  knife. 

The  crico-thyroid,  sterno-thyroid,  and  thyro-hyoid  muscles 
are  detached  on  one  side,  and  are,  together  with  the  other  soft 
parts,  held  with  a  retractor  while  the  lar^Tix  is,  by  means 
of  a  sharp  double  hook,  drawn  over  to  the  other  side  The 
attachment  of  the  inferior  constrictor  muscle  to  the  thyroid 
cartilage  can  now  be  severed,  partly  by  detachment  with  the 
elevator  or  rugine,  and  partly  by  cutting  it  with  curved 
blunt^pointed  scissors,  which  are  kept  very  close  to  the  carti- 
lage The  larynx  is  now  pulled  forwards  as  well  as  to  the 
opposite  side,  and  the  tissues  are  divided  about  the  gap  which 
intervenes  between  the  cut  and  now  separated  ends  of  the 
superior  th\Toid  artery.  The  superior  laryngeal  nerve  is  also 
now  divided.  The  thyroid  gland  is  pushed  aside  with  the 
Eoft  parts. 

If  the  larynx  be  now  well  drawn  over  to  the  other  aide, 
the  other  half  of  the  organ  can  be  stripped  of  its  coverings  in 
precisely  the  same  manner 

The  next  step  is  to  divide  the  thyro-hyoid  ligaments 
and  membrane,  and  to  cut  the  extra-laryngcal  connections  of 
the  epiglottia  This  structure  may  be  conveniently  drawn 
forwards  while  its  attachments  are  being  freed. 
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The  entire  larynx  is  now  pulled  forwards  by  means  of 
sharp  hooks  introduced  into  its  upper  part,  and  the  organ  is 
separated  from  its  remaining  connections  with  the  pharynx 
and  oesophagus — at  first  laterally,  and  then  from  above  down- 
wards. 

If  projjer  care  be  taken,  the  cBSophagus  should  be  nowhere 
"  button-holed."  Special  care  is  required  to  separate  the 
cricoid  cartilage  from  the  commencement  of  the  gullet 

The  trachea  is  now  secured  (imless  already  adherent)  by 
means  of  two  hgatures,  which  are  held  by  an  assistant,  and 
the  excision  is  completed  by  dividing  the  membrane  between 
the  cricoid  cartilage  and  the  trachea  from  behind  forwarda 

One  or  more  rings  of  the  trachea  may  be  removed  at  the 
same  time  if  it  be  considered  necessarj'. 

The  upper  end  of  the  divided  trachea,  which  has  been  pre- 
vented from  sUppingdown  by  the  two  ligatures,  is  now  secured 
to  the  int^ument  by  several  points  of  interrupted  suture 

Three  or  four  deep  sutures  of  silver  wire  are  passed  be- 
neath the  uppermost  ring,  and  are  made  to  attach  the  wind- 
pipe securely  to  the  skin ;  a  further  series  of  fine  superficial 
sutures  unite  the  mucous  membrane  of  the  trachea  to  the 
cut  margin  of  the  skin. 

The  bleeding  throughout  the  operation  will  be  free,  and 
eiich  small  vessel  should  be  ligatured  as  soon  as  it  is  divided. 
The  limited  space  does  not  favour  the  use  of  many  pressure 
forcejjs. 

Modifications  of  the  Operation. — The  Preliminary  Tra- 
ehfn)toi)t !/. — liussenbauer  is  0}>jH>>ed  to  the  practice  of  per- 
forming a  tracheotomy  some  time  before  the  excision  is 
carried  out  He  thinks  that  it  le^ids  to  infiltration  of  the 
tisaues  alx>ut  the  trachea,  to  matting  together  of  the  parts 
around  the  wound,  and  thus  to  unnecessary  complications 
when  the  trachea  is  appriwched  in  the  major  operation. 

Ho  U>lieves  that  a  high  tracheotomy  carried  out  as  an 
initial  step  in  the  actual  excision  Is  the  best  practice  in  the 
majority  of  casos. 

KxeutioH  of  th»  LarffHX  from  bdow  uptcards. — This  order 
of  proceeding  is  adriaed  by  soim.  The  vertical  skin  in- 
oiait^n  having;  been  made,  the  soft  parts  are  detached  from 
tilt'  iront  and  udos  of  th«  lar^itx.  and  the  trachea  is  exposed. 
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It  is  divitled  below  the  cricoid  cartilage,  is  raised  out  of  the 
wound,  and  is  secured  to  the  skin.  A  cannula  is  introduced 
into  its  lumen,  and  the  tube  around  is  closed  by  a  plug  of 
sponge,  to  which — as  a  precaution — a  long  silk  thread  is 
attached. 

The  larjTix  is  now  detached  from  below  ujiwards. 

This  method  is  claimed  to  be  the  easier  of  the  two,  but  it 
is  not  recommended  by  those  who  are  most  couipetent  to 
4«ivise  upon  the  point. 

Splittinff  the  Larynx. — In  cases  where  any  doubt  exists 
a»  to  the  extent  of  the  disease,  it  is  advised  that  the  thyroid 
c&rtilage  be  spht  open  in  the  median  line,  and  the  interior 
examined  before  it  is  decided  that  the  whole  of  the  larynx 
must  be  sacrificed. 

T/u!  Epiglottis. — Few  arguments  have  been  advanced  in 
favour  of  retaining  the  epiglottis  in  cases  in  which  it  has 
been  found  to  be  sound.  The  arguments  in  favour  ot  re- 
moving it  are  these : — It  is  of  no  functional  value,  it  may  be- 
come the  seat  of  a  rapidly-recurring  growth,  and  it  interferes 
with  the  introduction  of  an  artitioia!  larjTi.x. 

Tfte  Cricoid  Ca/rtilnge. — Tliis  structure  is  in  most  cases 
removed.  When  sound,  it  is  advised  by  some  that  it  be  re- 
tained, on  the  ground  that  it  atibrds  an  important  addiliomU 
support  for  an  artificial  !rtr}'nx.  Hahn,  on  tlie  other  hand, 
declares  that  if  left,  it  interferes  seriously  with  the  act  of 
swallowing,  and  that  it  .shmild  in  every  case  be  reirioved  with 
the  rest  of  ihe  larynx. 

General  Observations. — In  clearing  the  larynx,  it  is  most 
imp>rtaiit  that  the  surgeon  should  keep  throughout  as  close 
as  {Kissible  to  the  cartilages,  and  that,  if  a  knife  be  used,  he 
should  cut  upon  the  cartilages. 

It  may  sometimes  be  necessary  to  divide  the  isthmus  of 
the  ih}Toid  between  two  ligatures  when  it  is  founil  that  there 
is  a  <iifiiculty  in  displacing  that  body  from  the  larynx. 

If  any  (-ularged  cervical  glands  be  discovered,  they  should 
be  removed. 

If,  after  the  skin  has  been  reflected,  it  is  found  that  the 
carcinoma  has  extended  beyond  the  larynx,  and  has  invaded 
the  surrounding  muscles  and  connective  tissue,  the  operation 
should  be  abandoned. 
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The  After-treatment. — The  wound  is  well  cleansed  with 
an  antiseptic  solution,  and  Is  then  filled  with  a  light  packing 
of  carbolic  or  iodoform  gauze.  Before  this  is  applied,  the 
wound  may  be  dusted  with  iodoform  or  other  antiseptic 
powder.  No  sutures  are  introduced,  except  in  the  transverse 
part  of  the  skin  wound,  the  edges  of  which  may  be  brought 
together  by  a  few  points  of  silkworm  gut.  A  soft  indiarubber 
tube  is  introduced  into  the  stomach  through  the  wotmd,  and 
is  secured  in  position  by  a  suture.  Through  this  tube  the 
patient  is  fed.  This  mode  of  feeding  must  be  supplemented 
by  nutrient  enemata.  The  tampon  cannula  used  in  the  opera- 
tion is  left  undisturlied. 

Tlie  patient  must  be  placed  in  a  warm  and  well-ventilated 
room ;  and,  if  it  be  considered  desirable,  a  steam  spray  may  be 
used  to  render  the  inspired  air  nioist«r. 

The  gauze  dressings  should  be  changed  twice  or  three 
times  in  the  twenty-four  hours,  and  every  care  bo  taken  to 
prevent  decomposition  from  occurring  in  the  wound,  and  to 
allow  all  discharges  suid  secretions  to  escajw. 

The  tampon-cannula  may  be  removed  at  the  end  of  twenty- 
four  or  forty-eight  hours,  and  replaced  by  a  tracheot^imy  tube 
of  the  largest  size.  Some  surgeons  retain  the  tampon  for 
eight  or  ten  days,  as  a  precaution  against  the  somewhat  un- 
likely accident  of  secondary  ha'morrliage.  The  tracheotomy 
tube  must  be  kept  scrupulously  clean. 

As  soon  as  the  wound  is  becoming  firm,  and  the  healing 
lias  advanced  satisfactorily,  the  a-sophageal  tube  may  be  re- 
iiiiivod,  and  the  patient  either  be  encouraged  to  .swallow,  or  the 
tube  be  introduced  from  time  to  time  as  circumstances  suggest 
The  feeding-tube  has  been  left  off  as  early  as  the  fifth  day.  but 
it  may,  on  the  other  hand,  have  to  be  worn  for  some  weeks. 

It  must  be  borne  in  mind  that  it  will  be  easier  to  swallow 
soli<l  than  Uijuid  food  in  these  cases,  and  that  not  a  tew 
deaths  have  been  due  to  pneumonia,  consequent  upon  the 
decomposition  of  food  which  has  found  its  way  into  the  air- 
passages. 

Other  elements  in  the  treatment  of  the  case  will  depend 
upon  ordinary  surgical  principles. 

The  Artificial  Larynx. — This  instrument  should  not  be 
inl  reduced  until  the  parts  are  satisfactorily  healed,  and  from 
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three  to  five  weeks  will  usually  elapse  after  the  operation 
before  any  attempts  to  make  use  of  the  artificial  lurjTix  will 
be  considered  advisable. 

The  apparatus  that  appears  to  be  the  uiost  satisfactory  is 
Irvine's  modification  of  Gussenbauer's  instrument. 

It  consists  of  two  tubes,  a  pharjmgeal  tube  (Fig.  311,  a),  and 
a  tracheal  tube  (Fig.  311,  u).  The  pharyngeal  tube  is  intro- 
duced first,  and  the  tracheal  tube  is  then  passed  through  it 
Fenestrse  are  so  cut  in  these  two  Lul>es  as  to  allow  of  the  free 
passage  of  air  throughout  them  (Fig.  311).  Lodged  in  a  groove 
in  the  pharyngeal  tube  is  a  pliite  tarry- 
ing a  reed  (P'ig.  311,  c).  This  plate  can 
be  pushed  in  and  drawn  out  after  the 
manner  of  a  table-drawer.  It  can  there- 
fore be  readily  freed  from  mucus,  and 
cleaned.  The  expiratory  current  pro- 
duces vibration  of  the  reed,  and  the  tone 
evolved  serves  as  a  basis  for  articulate 
epeech.  The  sound  is,  of  course,  abso- 
lutely monotonous. 

Dr.  Solis-Cohen  comments  as  follows 
upon  this  instrument: — "(Jreat  difi'erence 
is  presented  in  the  toleration  of  these 
appliances.  In  some  instances  they  give 
httle  trouble,  and  are  used  with  LTeat  ^'s-  ■'in.— iBTiira'a  itom 
comfort.  Some  subjects  bear  the  naked 
apparatus  well,  but  cannot  tolerate  the 
phonal  reed,  which  may  impede  respi- 
ration, may  become  obstructed  with 
desiccated  mucus,  and  may  yield  a  lone  to  every  breath  of 
expiration.  Some  abandon  them  altogether,  and  stick  to  the 
simple  tracheal  cannula.  In  some  instances  saliva,  mucus,  and 
aliment  will  get  into  the  tubes,  and  descend  into  the  trachea. 
Some  patients  prevent  the  escape  of  food  by  plugging  the 
upper  orifice  with  cotton  when  they  eaL" 
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Upper  tub*;    B,  LoMrer 
tube  ;  c.  The  reed. 


PARTIAL  EXCISION. 


This  operation  is  carried  out  upon  the  same  lines  as  the 
complete  excision.  <.)ne-half  only  of  the  larjnx  or  of  the 
thyroid  cartilage  is  removed. 
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The  details  of  the  operation  are  practically  the  sama 

A  preliminary  low  tracheotomy  may  bo  carried  out  some 
little  time  before  the  excision  is  attempted. 

The  incision  is  the  same,  save  that  the  transverse  portion 
need  occupy  only  the  diseased  side.  A  tampon-cannula  is 
introilucod. 

The  larjTix  is  laid  bare  in  the  middle  line,  and  the  thjrroid 
cartilage  is  divided  so  that  the  interior  of  the  larynx  may  be 
insj>ected.  Preliminary  ligature  of  the  thyroid  arteries  is  un- 
necessary. 

Tlie  thyroid  cartilage  is  now  removed.  It  is  cautiously 
bared  of  the  soft  parts  which  cover  its  outer  surface  by 
means  of  an  elevator  or  a  nigine.  The  surgeon  must  keep 
close  to  the  cartilage.  The  attachments  of  the  phar}'nx  are 
separated  by  like  means.  The  thyro-hyoid  and  crico-th)Toid 
membriines  are  divided  upon  the  affected  side  as  close  as 
possible  to  the  margin  of  the  thyroid  cartilage.  The  superior 
comu  of  this  cartilage  is  divided  at  its  base  by  pHi'rs.  The 
epiglottis  is  left,  and  the  aryteno-epiglottie  fold  of  the 
affected  side  is  divided  close  to  the  cartilage  of  Wrisberg. 
In  some  cases  the  epiglottis  has  been  split,  and  one  half 
removed. 

Every  care  must  be  taken  to  avoid  opening  the  pharjm- 
geal  cavity.  In  clearing  the  cartilage,  the  elevator  and  the 
handle  of  the  scalpel  may  be  now  and  then  assisted  by  a  few 
snips  from  blunt-pointed  scissors  curved  on  the  flat.  Bleeding 
vessels  must  be  taken  up  and  tied  as  divided 

Mr.  Bntliii  states  that  in  partial  excision  for  intrinsic 
disease  "  there  is  usually  not  the  least  necessity  to  remove  the 
cricoid  cartilage."  It  has,  however,  in  most  of  the  cases  been 
split  in  the  middle  line,  and  one  half  of  the  ring  has  been 
removed  with  the  half  of  the  thyroid  cartilage. 

Mr.  Butlin  is  in  favour  of  leaving  the  thjroid  cartilage  also, 
whenever  this  is  possible.  He  would  sj>lit  the  cartilage  in  the 
middle  hue,  open  the  larjiix,  and  then  scoop  out,  as  it  were, 
the  contents  of  one  half  of  the  thyroid  cartilage.  The 
removal  should  be  free,  and  when  completed  the  ala  should  be 
restored  in  place.  Mr.  Butlin  points  out  that  cancer  of  the 
larjTix  far  more  often  causes  the  death  of  the  cartilage  piece 
by  piece  than  infiltrates  it;  and  even  if  the  surface  of  the 
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ihjToid  has  been  encroached  upon,  he  would  be  disposed 
to  scrajie  away  the  atiected  part  ratlier  tlian  sacritice  the 
whole  ala. 

The  after-treatment  is  the  same  as  in  cases  of  complete 
excision.  The  treatment  of  the  woimd  is  the  same.  The 
patient  will  probably  he  able  to  take  semi-solid  food  by  the 
uiouth  in  three  or  four  days  after  the  operation,  and  the 
cannula  may  often  be  dispensed  with  in  the  same  time. 

Results  of  Excision  of  the  Larynx. — Tin?  usual  causes 
of  death  are  shock  and  hiuuiorrhaj^e,  and,  above  all, 
pneimionia.  The  risk  of  death  from  pneumonia  must  be 
present  for  at  least  fourteen  days  after  the  operation.  The 
failure  of  antiseptic  prt'cautions,  the  passage  of  food  and 
dLscharj^es  into  the  bronchi,  and  the  development  of 
bronchitis  from  the  altered  mode  of  broathing,  are  the  usual 
fiu:tors  in  the  production  of  this  couijilieation.  In  complete 
excision  the  mortality  directly  due  to  the  operation  itself  is 
over  thirty  per  cent.     In  partial  excision  it  is  lesa 

The  relief  afforded  in  complete  excision  has  been,  in  the 
majority  of  the  cases,  of  but  short  duration,  early  recurrence 
being  the  rule.  Tlie  state  of  some  of  the  patients  after  the 
operation  has  been  very  miserable.  If  it  be  true  that  a 
palliative  tracheotomy  in  cancer  of  the  larjTix  may  allow  life 
to  be  prolonged  some  two  and  a  half  years,  there  must  be 
strong  evidence  a<lduce<l  to  justify  the  complete  removal  of 
the  organ. 

The  irame<liate  success  which  has  attendetl  partial  excision 
of  the  larynx  in  suitable  cast's,  has  been  more  gratifying. 
Tlie  mortality  has  been  lower,  and  the  patient  has  been  able 
to  swallow  with  ease,  and  to  s{>eak  with  sufficient  clearness  to 
enable  him  to  make  him.self  quite  distinct.  With  regard  to 
complete  excision,  Mr.  Butlin  wrote  in  1887 : — "  Complete 
excision  of  the  larjTix  has  hitherto  been  in  every  respect  im- 
siicoessful.  .  .  .  And  were  it  not  that  better  results  may  be 
hoped  for  in  future — by  better  managamcnt  of  the  patients,  and 
by  much  greater  care  in  the  selection  of  cases — the  ojieration 
must  be  condemned  as  imsurgical "  ("  The  Operative  Surgery 
of  Malignant  Disease,"  1887). 

A  later  review  of  this  question  is  given  by  Mr.  Butlin  in 
the  Britiafi  Medical  Juarnal  for  August  23rd,  1890. 
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The  following  table  is  abstracted  from  that  paper : — 


0PEBATI0K8  FOR  DBATHS  DVX  TO 

MAUONAKT  DI8BASB.  THB  OPEBATIOIf. 


Xhyrotomy 28  cases  .  .        3  deaths 

Partial  excision  of  larynx ...      23     „  .  .        7      „ 

Complete  excision  of  larynx       .        .      61      „  .  .  16     j, 

102     „  26      „ 


Out  of  the  28  cases  of  thyrotomy         .  .        S  are  pronounced  cured 

f,         23      „       partial  excision .  .  4    „  „  „ 

„         61      „       complete  exciaion  .        8   „  „  „ 

102  cases  16  cases  of  cure 


[By  "  cure "  it  is  meant  that  the  patients  were  alive  and  free  from  disease 
at  periods  of  from  three  to  twenty  years  after  the  operation.] 

A  series  of  very  complete  statistics,  based  upon  papers  by 
M.  Pin<;onnat  and  Dr.  Eraus,  is  given  in  the  CentraMattfii/r 
Chvrwrgie,  No.  51, 1890. 
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CHAPTER    ni. 

Excision  of  the  ThyRoiD  Body. 

Anatomical  Points. — Tlie  normal  relations  of  the  thyroia 
glaiid  or  body  must  be  clearly  appreciated  before  auy  oporatiou 
is  attempted  upon  this  very  dangerously-placed  structure. 

Most  important  is  it  to  note  the  relations  of  the  gland  to 
the  trachea  and  gullet,  to  the  recurrent  laryngeal  nerve,  and 
to  the  sheath  of  the  great  vessels  of  the  neck. 

The  tliyroid  gland  has  a  very  large  blood  supply.  The 
superior  thyroid  arteries — from  the  carotids — descend  to 
reach  the  apex  or  upper  part  of  each  lobe.  They  supply  the 
froDt  and  inner  parts  of  the  body.  The  inferior  thyroi<l 
arteries  are  larger  than  the  superior,  enter  the  lower  ex- 
tremity of  each  lobe,  and  supply  the  posterior,  inferior,  and 
outer  parts  of  the  body.  Each  vessel  runs  for  some  little 
distance  on  the  posterior  surface  of  the  thyroid  before  it 
pierces  it  The  chyroidea  ima  may  supplement  delioiencies 
is  the  other  arteries,  and  when  present  will  enter  the  lower 
part  of  the  gland  near  the  median  line. 

The  superior  thjToid  veins  follow  the  arteries,  and  end  in 
the  internal  jugular.  The  middle  thjroid  veins  pass  out 
transversely,  and  enter  the  intonml  jugular  a  little  below  thi* 
level  of  the  cricoid  cartilage.  The  inferior  thyroid  veins 
descend  as  an  irregular  plexus  on  the  trachea,  and  end  in  the 
innominate  veins. 

The  quantity  of  blood  contained  in  the  softer  varieties  of 
goitre  is  enormous,  and  the  size  and  number  of  the  veins 
which  leave  it  are  remarkable.  Partial  or  complete  excision 
of  the  thyroid  gland  is  usually  carried  out  in  certain  selected 
cases  of  non-mahgnant  broncliocele,  especially  in  such  as  are 
causing  severe  disturbance  from  pressure.  In  the  treatment 
of  malignant  disease  of  the  thyroid  the  experience  of  surgeons 
up  to  the  present  time  has  been  so  unsatisfactory  as  to  render 
it  a  question  as  to  whether  the  operation  is  jusliHable. 
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It  will  be  evident  that  in  cases  of  bronchocele  the  relations 
of  parts  may  be  much  niorliried,  essential  landmarks  may  be 
lost,  and  vessels  and  other  structures  displaced. 

The  bronchocele  may  extend  to  great  depths,  may  surround 
the  trachea,  and  may  have  so  insinuated  itself  among  the 
various  structures  of  the  neck  as  to  render  any  attempt  at 
excision  either  desperate  or  entirely  nnjustitiiiliie. 

Dangers  of  the  Operation. — In  some  instances,  when  the 
bronchocele  is  small  and  well  encapsuled,  the  excision  of  one- 
haif  or  of  the  whole  of  the  gland  may  be  carried  out  without 
much  dithculty.  Hut  these  simple  cases  are  not  the  ones 
which  arc  selected  for  operation,  inasiuuch  as  they  are  not  the 
ones  which  produce  such  symptoms  as  would  justify  this 
serious  measure. 

In  the  great  majority  of  instances  these  excision  operations 
are  dimgeroiis,  tedious,  and  difficult,  and  demand  the  exercise 
of  the  highest  ijiialitios  of  a  good  surgeon.  Sir  William 
MacConiiiic,  in  describing  a  case  of  excision  of  a  non-malignant 
goitre  {Urif.  ^fl'd.  Jownml,  1SS4,  vol  ii.,  page  229)  speaks  or 
the  operation  as  one  of  the  most  difficult  and  most  serious  he 
ever  hiwl  occasion  to  perform.  The  operation  hu^ited  two  hours, 
an<l  no  fewer  than  100  ligsitures  were  applie<l.  Nor  is  this 
case  by  any  means  exci'iJtioual.  The  larger  the  mass,  the 
less  defined  its  capsule,  the  broader  its  base,  and  the  more 
vascular  its  structure,  the  less  easy  is  the  operation.  The 
following  are  the  principal  dangers : — 

1.  Hifinot'rlKUje. —  In  the  course  of  the  excision  there  is  no 
great  difficulty  in  dealing  with  the  arteries.  It  is  the  veins 
which  are  the  source  of  the  trouble.  They  are  found  to  be 
numei-ous,  to  be  very  large,  to  be  arranged  according  to  no 
familiar  anatomical  lines,  and  to  be  usually  thin-walled.  The 
dyspnoea  from  which  the  patient  suffers  causes  them  to  be 
abnormally  distended,  and  to  bleed  furiously  if  they  be 
accidcntiilly  divided. 

In  the  softer  and  more  vascular  forms  of  bronchocele  the 
splitting  of  the  comparatively  thin  capsule  exposes  a  soft 
pulpy  tissue,  from  which  blood  pours  as  if  it  were  being  wrung 
out  of  a  sponge.  No  form  of  bleeding  is  less  easy  to  deal 
with  than  this. 

In  indistinctly-encapsuled  find  wide-spreading  goitres  the 
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loarotid  artery  and  the  jugular  vein  are  in  danger,  and  the 
•rtery  may  be  wounded  or  the  vein  torn. 

2.  Injury  to  the  Recurrent  Laryngeal  Nerve. — This  nerve 
fis  in  intimate  relaliun  with  the  inferior  thyroid  artery,  and  in 

securing  that  vessel — or,  rather,  the  series  of  vessels  which 
represent  it — it  is  by  no  moans  difficult  to  damage  this  im- 
portant nervR  The  accident  has  Imppencd  many  time& 
The  nerve  has  been  in  some  instaneos  cut,  in  others  it  has 
been  included  in  a  ligature,  and  in  a  third  series  of  instances 
it  has  been  torn  or  severely  stretched. 

3.  Cellulitis. — So  extensive  a  tract  of  the  connective  tissue 
of  the  neck  is  opened  up  that  if  the  wound  become  septic, 
there  is  little  to  prevent  a  ditJ'used  form  of  suppurative 
cellulitis,  which  will  almost  inevitulily  lead  to  death. 

COMPLETE  EXCISION. 

The  method  of  operating  here  describe<l  is  that  known 
frKocher's.     The  patient  lies  upon  the  rif^ht-hanrl  side  of  the 
ble,  with  the  shoulders  well  raised,  and  the  head  extended 
over  a  largo  sand-bag  or  hard  ciisliion. 

The  chin  should  bo  kept  in  a  line  witfi  the  sternal  notch, 
tnd  the  head  be  well  fixed.     The  ajw'stlietist  stands  at  the 

hlttdof  the  table,  and  the  chief  assistant  to  the  surgeon's  right. 
Everj'  prepiiratioii  must  he  made  for  extensive  lia-morrhage. 
The  anaesthetic  should  be  chloroform,  or  at  least  the  A.  C.  E. 
mixture  should  chlorofonn  be  distinctly  contra-indicated. 

L-^  KthiT  inorca.ses  to  its  utmost  tln'  engorgement  of  the  veins 
■flhc  head  and  neck. 

An  incision  is  made  in  the  median  line  from  the  sternal 
notoh  to  the  up|>6r  limit  of  the  bmnchocele.  From  this  point 
two  lateral  incisions  are  mmie  upwards  and  outwards,  one  on 
ewh  side.  Tliey  are  directed  towards  a  point  a  little  below 
the  angle  of  the  jaw,  and  wln^n  (he  cutaneous  cut  is  complete 
It  will  have  the  outline  of  ilu>  letter  Y.  If  the  tumour  be 
much  tuore  extensively  developed  on  one  side  than  on  the 
o'hor,  the  up]M"r  or  oblifpio  incision  may  be  hinitcd  to  the 
»tTe('t(><l  side.  In  lUiycasc  the  imision  must  not  be  spared.  A 
priiiiar}'  rt^qiiireinent  is  that  the  tumour  be  very  freely  exposed. 
The  lateral  or  oliliipie  cuts  will  nsiially  pass  over  the  (Ulterior 
Iwnlers  of  the  stimio-mastoid  uiusdes. 
(i 
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The  platysma  and  fivscia  are  divided  Any  veins  which  are 
met  with  are  secured  between  two  ligatures  of  chromicised 
catgut,  and  divided.  The  stemo-hyoid  and  stemo-thyroid 
muscles  will  be  found  to  be  stretched  over  the  goitra  These 
structures  will  probably  be  much  thinned  and  very  altered  ia 
appearance. 

The  surgeon  must  make  his  way  down  to  the  gland,  and 
must  convince  himself  that  he  has  opened  up  the  plane  of 
connective  tissue  beneath  these  muscles,  and  is  not  wandering 
aimlessly  over  the  outer  surface. 

The  stemo-hyoid,  sterno-th}Toid,  and  omo-hyoid  muscles 
will  need  to  be  divided  in  whole  or  in  part. 

It  may  be  necessary  even  to  cut  one  or  both  of  the  sterno- 
mastoid  muscles.  The  operator  must  trust  but  little  to 
retractors,  but  must  rather  aim  at  obtaining  the  fullest  view 
of  the  bronchocele  by  dlssectioa 

The  muscles  named  will  very  often  be  closely  adherent  to 
the  tumour,  and  in  clearing  them  av?ay  the  scalpel  must  be 
used  very  sparingly. 

No  instruinont  is  more  serviceable  in  this  stage  of  the 
operation  than  a  broad  periosteal  elevator.  Its  point  is  so 
blimt  that  it  can  do  little  damage,  and  its  configuration  is 
admirably  suited  to  peel  the  tissues  away  froiu  the  capsule. 
This  must  be  done  with  great  care.  The  elevator  is  made  to 
work  its  way  beneath  the  muscles  and  the  fascia,  and  wlien 
the  precise  relations  are  clear  the  tissues  are  divided  over  the 
elevator  as  over  a  director.  In  ett'ecting  this  e.xjiosure  of  the 
goitre  a  pair  of  blunt-puinted  scissors  curved  on  the  flat  is 
more  useful  than  a  scalpel,  and  the  handle  of  the  scalpel  is  of 
more  service  than  the  blade.  The  elevator  must  not  be 
vigorously  thrust  here  and  there,  but  must  be  miule  to  find  an 
easy  path.  No  tissue  should  be  cut  untd  it  has  been  well 
examined,  and  any  especially-resisting  structure  must  be 
exj)osed  before  it  is  torn  across  or  cut 

A  plexus  of  large,  thin-walled  veins  wiU  usually  be  found 
covering  the  tumour.  Th«y  must  be  separately  treated,  and 
must  be  individually  divided  between  two  Ugatures.  These 
vessels  are  easily  torn  across,  and  are  very  apt  to  be  adherent 

If  the  head  be  in  the  position  of  extension,  the  structures 
on  the  front  of  the  neck,  and  especially  those  over  the  face  of 
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le  tumour,  ore  apt  to  be  stretched,  and  a  vein  so  stretched 
»*y  be  quito  unrecognisable.     It  is   well,  therefore,  to  have 
Je   head  lilted  now  and  then,  so  that  the  veins  to  be  dealt 
with  may  be  brought  well  into  view. 

Step  by  step  the  surgeon  clears  the  wliolo  of  the  front 

surface  of  the  swelling,  dealing  with  every  bleeding  [wiut  as 

^  it  is  met  with,  and  not  trusting  either   to   the  pressure  of 

■  tiagers  or  of  sponges,  or  to  artery  forceps. 

VMien  the  anterior  surface  is  cleared,  the  next  step  is  to 

approach  the  lateral  margins  of  the  growth,  and  to  secure  the 

thyroid   vessels.     It  must  bo  reuninbered  that  the  thyroid 

iody  touches  the  carotid  sheath.     The  jKjsition  of  that  vessel 

<iu>uld  be  made  out  as  early  as  possible,  and  the  utmost  care 

taken  to  avoid  it     If  the  bronchocele  is  in  close  contact  with 

t^o    main    vessels,  some    special    care   may    be   required    in 

•oparating  the  huge  internal  jugidar  vein  from  the  eaji.sule. 

The  superior  th>Toid  artery  is  then  sought  for  at  the  upper 

e^t*emity  of  the  tumour     It  may  not  be  made  out  without 

rnae  difficulty.     If  the  vessels  cannot  bo  inilividually  isidiited, 
<louble  ligature  may  be  passed  by  means  of  an  aneurysm 
nr^o<lle.  and  the  vascular  pedicle  ligatured  in  two  places  and 
V'Wded   between.     The   vessels  embrueed  by  these  ligatures 
B**'^?   be    separately    secured    at  a  later   jieriocl   if  thought 
''©oeasaiy.     The  inferior   thyroid  artery  is  less  easy  to  deal 
ptK     It  is  more  deeply  placed,  has  more  numerous  veins  in 
l^UioD  with  it,  and  is  closely  connected  with  the  recniri'ent 
_     _   ^      nerva     No  pains  should  be  spared  to  exjwse  it  well. 
o*^nigartner  recommends   that   the  ligatures  be  a])plied  at 
**ttM?  distance  from  the  lower  border  of  the  tumour,  and  that 
•^o  branches  of  the  artery  be  cut  through  just  as  they  enter 
u*^  btonchocelcL    In  this  way  there  is  less  danger  of  including 
*»^  recurrent  nerves. 

■  The  whole  of  the  lat*jral  border  of  the  tumour  is  now 
BMBBrat«(L  The  same  precautions  are  observed.  The  blunt 
^pSvator  is  the  chief  instrument  The  scissors  are  used  as  re- 
Bt^iired,  and  the  vessels  encountered  are  all  hgatured  and 
i     oivided  ill  the  manner  described. 

llie  mass  is  turned  over  towards  the  opposite  side,  and  the 
t*»terior  surface  of  the  tumour  cleared  as  far  as  the  posterior 
lina 
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The  other  lateral  lobe  is  dealt  mth.  in  precisely  the  same 
manner,  and  in  due  course  the  whole  imnour  is  removed,  with 
its  capside  still  unbroken. 

The  huge  wound  is  now  examined,  and  any  remaining 
bleeding  vessels  secured.  It  is  well  Hushed  out  with  a  weak 
antiseptic  solution,  to  remove  all  clots.  The  less  it  is  rubbed 
with  a  sponge  the  better.  The  margins  of  tlio  skin  incisions 
are  united  with  silkwonn-gut  sutures,  which  are  not  too 
closely  applied ;  and  a  largo-sized  drain  is  introduced  at  the 
lower  part  of  the  wotmd. 

The  best  dressing  consists  of  large  siKinges,  well  dusted 
with  iodoform,  which  are  surroundcfl  with  cotton-wool,  and  are 
bandaged  in  position  with  as  much  pressure  as  it  is  considered 
safe  to  apply. 

When  the  patient  is  placed  in  bed,  the  shouldei-s  and  head 
must  bo  kept,  well  raised,  and  the  head  may  be  fixed  in  the 
hollow  of  a  loosely-Hlled  sand-bag. 

PARTIAL  EXCISION. 

Excision  of  one-half  of  the  thyroid,  with  division  of  the 
isthmus,  is  conducted  in  precisely  the  same  maimer  as  t)>o 
above  operatioa 

The  incision  is  vertical,  and  is  placed  laterally  over  the 
most  prominent  part  of  the  tumour. 

The  front  of  the  broncliocele  is  cleared,  and  the  superior 
thyroid  artery  is  then  secured. 

After  tliis  vessel  has  been  dealt  with,  the  isthmus  is 
severed.  The  fascia  around  it  is  divided,  and  the  isthums  is 
then  separated  from  the  trachea  by  an  elevator  or  director, 
and  is  well  isolated.  It  may  be  then  tnmsHxed  by  a  needle  in 
a  handle — such  as  is  used  in  ovariotomy — and  secured  by  a 
double  set  of  ligatures,  which  are  placed  upon  each  side  of 
the  spot  at  which  it  is  intended  to  divide  it.  It  is  treated 
somewhat  like  the  ovarian  pedicle.  In  cases  of  veiy  large 
isthmus  more  Ugatures  may  be  called  for.  In  some  instances 
the  isthmus  may  be  more  conveniently  divided  with  a  scalpel, 
and  hgatures  applied  as  required. 

The  tumour  is  now  almost  completely  isolated,  and  the 
last  step  consists  in  ligaturing  the  inferior  thyroid  artery. 

Tracheotomy  in  these  Operations. — If  there  be  muck 
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dvspncea  in  these  cases  of  excision  of  the  thyroid,  the  mass 
should  be  reHcvetl  from  its  tense  stirroundinpfs  as  soon  as 
poesible,  and  the  pressure  removed  from  the  tniehoa  Some 
assistance  in  this  direction  may  be  afforded  by  altering  the 
{losition  of  the  head,  and  by  having  the  mass,  as  far  as 
possible,  withdrawn  from  the  windpipe. 

More  immediate  relief  may  be  obtained  probably  by 
dividing  the  isthmus. 

Tracheotomy  is  most  emphatically  to  be  avoided.  Tho 
operation,  if  performed,  would  be  carried  out  under  the 
greatest  difficulties,  and  the  gi-avity  of  the  whole  procedure 
much  increased. 

Tracheotomy  in  these  cases  nearly  always  leads  to  a  fatal 
issue.  It  is  impossible  to  prevent  the  huge  wound  from 
becoming  septic,  and  the  patient  soon  dies  of  septic 
pneumonia  or  suppurative  cellulitis.  An  excision  of  the 
thyroid,  accompanied  by  tracheotomy,  is  so  desperate  an 
o[»eration  that  it  must  be  regarded  as  quite  unjustiiiablo  as 
a  tlelilierately-planned  procedure.  In  most  of  the  cases  the 
tracheotoiuy  was  called  for  unexpectedly  after  the  excision 
hod  l)een  commenced ;  but  to  comj>l<;to  an  excision  after  a 
tnichootomy  hius  been  jierformcd  is  a  forlorn  hope  indeed. 

After-treatment. — This  calls  for  no  esjiecial  notice.  The 
<lraiujige-tubes  should  be  removed  in  twenty-four  or  thirty- 
six  hours. 

The  shoulders  should  be  kept  raised,  and  the  head  well 
fixed,  by  bemg  buried  in  a  sand-bag. 

In  applying  the  dressings  the  bandages  must  be  passed 
under  the  axilla,  across  the  front  of  the  chest,  across  the 
sca[iular  region,  and  over  the  head,  in  order  to  secure  a  firm 
and  tight  covering  for  the  wound. 

Foixl  is  given  by  the  mouth. 

The  treatment  is,  indeed,  that  merely  of  a  deep  and  ex- 
teosivo  woimd  in  the  neck. 

At  a  later  period  hi-aling,  if  delayed,  may  bo  j^romoted  by 
fixing  the  head  in  a  jury-mast,  or  by  applying  the  cap  used  in 
the  treatment  of  cases  of  cut-throat 

Results. — Those  operations,  besides  involving  the  ordinary 
surgical  issues,  involve  also,  in  the  cases  of  complete  excision, 
ibe  possibility  of  cachexia  strut iiipriva,     The  matter  has  been 


168 


OPERATIVE   SURGERY. 


carefully  investigated  by  the  committee  of  the  Clinical  Society 
on  Myxoedema  {Clin.  Soc  Trans.,  Supplement  to  vol.  xxL, 
1888,  pafjes  162,  197). 

The  results  are  given  as  follows : — 

"  In  a  total  of  about  408  intentionally  complete  thyroid- 
ectomies, performed  by  fifty-six  different  surgeons,  there  were 
fifty-nine  deaths  in  consequence  of,  or  shortly  after,  the 
operation. 

"  In  twenty  cases  the  operation  was  performed  for  malig- 
nant disease  of  the  thyroid  gland. 

"  Deducting  the  cases  of  death  from,  or  shortly  after,  the 
operation,  the  cases  in  which  there  was  malignant  disease  of 
the  lh\Toid  gland,  and  the  cases  which  were  lost  from  obser- 
vation almost  immediately  after  the  operation,  there  remain 
'29s  L-iuses  in  which  total  thyroidectomy  was  performed  for 
simple  goitre,  and  in  which  the  patients  are  known  to  have 
fully  recovered.  Of  these,  in  277  instances  the  further  fate  of 
ilio  patients  could  be  followed  up,  with  the  result  that  in 
twenty-two  cases  either  recurrence  of  goitre,  or  development 
of  accessory  thyroid  glands,  appear  to  have  taken  place  ;  that 
in  186  cases  the  patients  appear  to  have  remained  free  from 
cachexia  strumipriva,  without  rei-urrence  or  development  of 
accessory  thyroids  having  taken  place ;  and  that  in  sixty-nine 
cachexia  strumipriva  of  a  more  or  loss  severe  type  developed." 
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CHAPTER    IV. 

The  Removal  of  Tumours  of  the  Neck. 

The  somewhat  wide  and  varied  series  of  operations  which 
could  be  included  under  the  above  title  uiiiy  be  very  con- 
veniently represented  by  the  operation  for  the  removal  of 
scrofulous  glands  in  the  neck.  The  previous  chapter,  on 
Renjoval  of  the  Thyroid  Body,  affords  an  example  of  a  special 
operation  for  the  excision  of  a  large  cervical  tumour. 

THE    REMOVAL   OK   .SCROFULOUS   OI.ANDS. 

These  scrofulous  tumours  exhibit  such  iufiiiifo  variety  as 
T^pards  number,  position,  relations,  and  physical  cbaractcr- 
istics,  that  their  removal  will  involve  a  series  of  surgical 
procedures  which  extend  from  an  operation  of  the  very 
simplest  character  to  one  which  is  both  complex  and  difficult. 
With  Mr.  Treves,  of  Margate,  must  rest  the  credit  of  first 
Bvsteraatically  treating  all  scrofulous  glands  of  a  certain 
grade  by  excision. 

The  trouble  to  be  dealt  with  may  be  limited  to  a  single 
glrtnd,  which  is  well-detined,  well-encapsuled,  firm,  suporticial, 
and  more  or  less  free  from  adhesions  to  surrounding  parts. 

Such  a  tumour,  when  exposed,  "  shells  out "  with  the 
gr«^atost  ease,  and  the  operation  involved  is  of  the  most 
rudimentary  de.scription. 

More  usually,  however,  the  surgical  position  lies  within 
less  simple  lines.  The  glands  are  numerous,  and  ?.re  matted 
tog*ither.  The  moro  superficial  tumuurs  are  connected  with 
a  string  of  others  which  are  more  deeply  placed,  and  which 
may  extend  even  to  the  anterior  surface  of  the  spine.  These 
glands  are  of  varying  consistence  ;  while  some  are  firm,  others 
are  soft,  and  possessed  of  so  thin  a  capsule  that  little  force  is 
required  to  t^^ar  them  open  and  allow  their  creumy  and  caseous 
contents  to  escape. 
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Not  only  are  they  luatted  together,  but  they  are  wedged 
in  among  the  tissues  of  the  neck,  and  are  fixed  by  adhesions 
wliich,  for  extent,  for  toughness,  and  for  their  capacity  to 
obliterate  the  auatoniical  details  of  the  part,  have  few  equals 
in  other  regions  of  the  body.  The  surgeon  who  commences 
to  remove  a  large  collection  of  scrofulotis  masses  in  the  neck 
is  setting  forth  upon  no  light  undertaking,  and  must  at  first 
remain  uncertain  as  to  the  direction  in  which  he  will  be  led, 
and  as  to  the  limit  which  he  may  reach. 

The  number  uf  the  tutiiours  is  often  considerable,  and  no 
sooner  is  one  string  or  cluster  removed,  than  another  comes 
into  view. 

The  Dangers  of  the  Operation. — The  chief  dangers  in  the 
operation  consist  in  (1)  the  possible  wounding  or  tearing  of 
nerves  and  other  structures,  (2)  haemorrhage,  and  (3)  the 
entrance  of  air  into  woumlcil  veins. 

An  operation  of  this  kind  should  never  be  undertaken 
unless  the  surgeon  has  pei'lect  confidence  in  his  practiciJ 
knowledge  of  the  anatomy  of  the  neck. 

Scarcely  an  instance  can  be  cited  in  the  range  of  operative 
surgery  where  a  knowledge  of  structure  and  of  relations  is 
more  essential  than  in  these  excisions. 

1.  Tfm  Possible  Wounding  of  Nerves  and  other  Struc- 
tures.— The  nerves,  as  a  rule,  give  comparatively  little 
trouble.  They  stand  out  well  upon  the  matted  tissues,  and 
their  isolation  is  seldom  a  matter  of  difficulty. 

A  nerve  may  be  actually  lost  in  a  malignant  growth  of 
the  nock,  but  a  nerve  passing  through  a  coherent  mass  of 
scrofulous  glands  can  nearly  always  be  recognised,  followed, 
and  isolated.  The  nerves  which  usually  come  in  the  way  of 
the  operation  are  the  ascending  and  descending  branches  of 
the  cervical  plexus,  the  superficial  cervical  being  the  one  most 
commonly  cx]>oseil.  These  nerves  may  be  divided  when 
such  division  appeal's  inevitable,  and  no  ill  will  follow.  In- 
deed, in  some  instances  of  pain  in  the  course  of  these  nerves, 
produced  by  the  pressure  of  tlie  tumour,  the  section  of  one 
or  moi-e  of  them  may  now  and  then  be  deliberately  carried 
out.  The  rule,  of  cotu^e,  should  be  to  isolate  them,  and  to 
draw  them  aside  with  retractors. 

Of  larger  and  more   important   nerves,  the    one   which 
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most  frequently  comes  across  the  opi-rator's  path  is  the 
sjiiiial  accessory  in  the  posterior  triangle.  An  accidental 
divisioQ  of  that  nerve  is  very  readily  effected.  One  autlior 
states  that,  in  removing  glands  from  the  neck,  he  has 
divided  this  nerve  more  tlmn  fifty  times  (.S7.  Thomas's 
Uiufp'Ual  Reporls,  voL  xviiL,  page  218).  He  add?  that, 
"  although  most  carefiil  search  was  made  fur  sytn}!toins  due 
to  its  division,  none  could  ever  he  found."  From  this 
oliSCTvation,  it  must  be  gathered  that  the  nerve  divided  was 
the  supra-acromial  or  the  outer  supra-clavicular,  and  not  the 
spinal  accessory.  These  cutaneous  nerves  are  large,  and  can 
readily  be  mistaken  for  the  motor  trimk.  If  the  latter 
nerve — when  exposed — be  scratched  with  the  point  of  the 
knife,  a  twitching  in  the  trapezius  will  always  be  noticed, 
no  matter  how  deeply  the  patient  is  ann'sthctised ;  and  divi- 
sion of  the  nerve  will  certainly  lead  to  partial  [mral^-sis  of  the 
muscle. 

The  next  nerves  of  primary  importance  are  the  phrenic, 
the  vagus,  and  the  recurrent  laryngeal.  It  is  very  rare 
indeed  for  these  nerve-cords  to  enter  the  Held  of  the  opera- 
tion during  the  excision  of  scrofulous  glands.  Their  division 
or  injury  in  these  operations  is  inoxciisablu.  More  than  one 
case  has,  however,  been  recorded. 

The  pnoumo-giistric  has  been  divided  without  a  fatal 
result  The  descendens  noni  is  not  infrequently  severed.  The 
cervical  sympathetic  has  been  wounded  in  reju(3ving  a  deep- 
seated  tumour  which  pressed  upon  the  pharynx  {Vlin.  Sue. 
Tra7t».,  voL  xix.,  page  321).  Sarcomata  and  other  tumoui"s 
have  been  dissected  ot!"  the  phrenic,  the  vi^us,  and  the 
oonls  of  the  brachial  plexus. 

In  every  case  the  surgeon  must  nuiko  a  most  careful 
examination  before  operating,  with  the  purpose  of  ascer- 
taining if  any  symptoms  are  present  which  indicate  pressure 
upon  the  nerves  in  the  neck ;  and  if  such  symptoms  exist,  he 
must  take  especial  care  to  isolate  the  nerve  or  nerves  thus 
individualised. 

In  removing  enlarged  glands  or  other  growths — such  as 
lympho- sarcomata — from  the  root  of  the  neck,  two  structures 
must  be  particularly  respected — one  is  the  dome  of  the 
pbrura.  which  ascends  some  distance  into  the  neck,  and  the 
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Other  is  the  thoracic  duct.     The   pleura  is  readily  torn   in 
dealing  with  a  deeply-seated  and  adherent  masa 

One  sui^eon,  from  whose  work  a  quotation  has  already 
been  made  {St.  Thmnas's  Uo»p.  Reports,  voL  xviii.,  page 
219),  states  that  he  removed  the  extreme  tip  of  the  lung 
in  the  course  of  one  operation  for  strumous  glands.  He 
states,  very  properly,  that  it  was  a  "  most  remarkable  case." 

Mr.  Jacobson  cites  an  instance  in  which  the  left  thoracic 
duct  was  opened  duriii^j  th(^  removal  of  enlarjjed  <j;landK  fruiu 
the  neck.  Chyli>  escapL-d  deep  down  in  the  wound,  and  the 
case  soon  ended  fatally. 

In  dealing  with  gland  ca.scs,  it  is  quite  possible  that  the 
submii.xillary  salivary  gland  may  bo  mistaken  for  a  lymphatic 
tumour,  and  that  its  true  character  may  not  be  discovered 
until  the  mass  has  been  cleared  for  removal. 

The  parotid  salivary  gland  could  scarcely  be  the  subject 
of  such  a  mistake. 

2.  Hcemorrhuffe. — The  bloi'ding  in  these  cases  may  be 
very  free,  but  it  will  be  nearly  always  venous. 

There  is  no  difficidty  in  dealing  with  the  arteries ;  their 
position  is  known,  and  when  they  are  cut  a  sharp  spurt  of 
blood  directs  the  sui-geon  at  once  to  the  bleeding  point.  The 
vessel  is  readily  picked  up. 

It  is  the  venous  bleeding  that  is  troublesome.  The  wound 
is  deep,  and  its  depths  are  not  easily  illuminated;  the  blood 
wells  lip  in  a  steady  and  often  coitions  stream,  and  the 
(It^'tails  of  the  operation  area  arc  lost. 

The  inflammatory  process  spreads  readily  along  the  loose 
connective  tissue  around  the  veins,  and  the  manner  in  which 
strumous  glands  follow  venous  trunks,  and  attach  themselves, 
as  it  were,  to  them,  is  very  remarkable. 

If  the  glands  are  fixed  in  any  given  cases,  it  may  be  taken  for 
granted  that  they  have  acquired  an  extensive  hold  of  the  veins 
of  the  part,  if  of  no  other  structures.  The  lymphatic  vessels  nm 
mainly  with  the  veins,  and  this  intimate  association  of  the  lym- 
])hatic  tumours  and  the  Uood-channels  is  readily  explained. 

The  veins  so  involved  arc  found  to  be  enlarged,  and  tortuous 
and  devious.  Sometimes  they  are  stretched  over  the  gland, 
and  are  more  to  be  compared  to  bands  of  tape  than  to  tub<'s. 

Very  often  they  have  been  so  drawn  upon  and  so  extended 
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tliat  they  cease  to  look  like  veins,  and  are  cut  across  under 
tlie  impression  that  the  knife  is  deaUng  with  a  band  of  con- 
nective tissue. 

In  many  cases  it  is  impossible  to  isolate  the  vein  frotn  the 

lymphatic  tumour,  and  the  vein,  if  small,  has  to  be  sacrificed. 

In  more  than  one  instance  I  have  had  to  determine  whether  I 

should  leave  a  portion  of  the  Uunour  behind,  or  remove  an 

inch  or  bo  of  the  internal  jugular  vein,  in  cases  in  which  the 

growth  had  attached  itself  to  that  great  trunk.     In  dealing 

with  scrofulous  glands,  it  is  better  to  spare  the  vein,  to  excise 

as  much  of  the  mass  as  can  be  removed,  and  then  to  pare  down 

what  remains  with  a  Volkmann's  spoon,  until  nothing  but  a 

fragment  of  capsule  is  left  clinging  to  the  vein.     In  dealing 

^    with  malignant  tumours  the  vein  must  be  siicrificed.     I  have 

B   accidentally  wounded  this  vein  on  two  oceasions  in  removing 

V   strumous  glands,  and  have  then  isolated   tlie  wounded  part 

P     between  two  ligatures.     I  have  seen  no  liurm  arise  from  this 

undesirable  comphcatioa 

In  other  cases,  as  in  removing  cancenms  glands  from  the 

neck,  I  have  excised  an  inch  or  so  of  the  tniernal  jugidar  vein, 

&nd  have  in  these  cases  also  seen  no  evil  follow  from   the 

practice     I  might  here  add  that  if  a  malignant  growth  ha.s 

Acquired  such  a  hold  upon  the  part  as  to  have  completely 

I  buried  the  internal  jugular  vein  in  its  substance,  the  circum- 
stances must  be  very  pronounced  which  would  justify  a 
jsersistent  and  detonnined  attempt  at  excision.  Early 
X'ecurrence  would  Ixi  mevitable. 

In  some  cases  of  extensive  stiumous  disease  I  have  found 
<2ertain  of  the  niinor  veins,  such  as  the  superior  thjToid, 
Idngual,  or  facial,  of  such  enormous  size  as  to  be  for  the 
xsioment  mistaken  for  the  jugidar. 

In  dealing  with  the  lower  part  of  the  posterior  triangle, 
^.lie  external  jugular  vein  will  nearly  always  require  to  be 
^ivid-tl  between  two  ligatures. 

ii.  Air  in  Velwi.  —  In  these  operations  there  is  some 
danger  of  the  entrance  of  air  into  the  divided  veins. 

I  have  recorded  certain  examples  of  this  terrible  accident 
{Britiah  Medical  Journal,  June  30,  1883),  and  have  dealt 
with  the  subject  at  some  length  in  Heath's  "Dictionary  of 
Surgery ,"  vol  L,  page  27. 
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It  is  only  necessary  here  to  point  out  that  the  accident  can 
only  occur  in  what  may  be  temied  drj-  wounds — wounds 
cleared  of  all  blood  by  sponging,  etc.  Tlie  injured  vein  must 
either  be  exposed  to  the  air,  or  be  separated  from  the  air  by 
only  a  thin  layer  of  blood  before  it  is  possible  for  air  to  be 
drawn  into  the  vein  during  the  act  of  inspiration.  If  the 
wound  be  fiiU  of  bloo<l,  the  accident  is  impossible.  It  occurs 
most  usually  when  a  tumour  is  being  dragged  from  its  attach- 
ments, or  just  after  a  deep  incision  has  been  sponged  out 

The  treatment  of  the  complication  is  as  follows: — The 
moment  the  hissing  sound  is  heanl,  the  wound  should  be  filled 
with  water  squeezed  from  a  sjwnge.  This  at  once  prevents 
the  entrance  of  more  air.  It  is  useless  at  the  first  to  attempt 
to  tie  the  vein.  The  damaged  vessel  is  not  easy  to  find,  and 
to  apply  a  ligature  involves  time.  Moreover,  if  the  ligature  be 
applied  during  an  inspiration,  it  would  certainly  prevent  the 
entrance  of  more  air ;  but  if  applied  during  an  expiration,  it 
would  merely  prevent  the  escape  of  such  air  as  had  already 
entered. 

The  second  step  is  to  endeavour  to  remove  the  air  that  has 
already  entered  the  chest.  This  can  be  best  eH'ccted  by  wait- 
ing until  the  next  expiratory  movement,  and  then  bringing 
forcible  pressure  to  bear  U[ion  the  front  of  the  thorax. 

The  ease  with  which  a  large  quantity  of  air  can  be  thus 
expressed  is  remarkable,  and  espetially  in  cbililrciL 

When  all  air  has  been  expressed,  the  vein  .should  be  seize<l 
with  pressure  forceps  and  ligatured.  The  suggestion  that  air 
should  be  sucked  out  of  the  right  auricle  through  a  catheter 
pa.ssed  into  the  heart  through  one  of  the  main  veins  is  pre- 
posterous. The  advice  given  in  nearly  every  text-book,  that 
artificial  respiration  should  bo  resorte<l  to,  is  almost  as 
silly.  There  is  not  too  little  air  in  the  thorax,  but  too- 
much. 

The  Operation. — The  patient  lies  upon  the  back,  with  the 
shoiikiers  very  well  rai.sed,  and  with  the  face  turned  towanls 
the  sountl  side.  The  forcarui  of  the  afl'ected  side  is  placed 
behind  the  back.  Sponges  are  wedged  in  under  the  napo  of 
the  neck,  to  absorb  any  blood  which  may  run  down  in  that 
direction.  It  is  important  that  the  general  pose  of  the  part 
should  be  such  that  blood  can  escape  rapidly  from  the  wound 
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not   obscure  the  movements  of  the  operator.     A  good 
light,  and  at  least  one  goofl  assistant,  are  ueuessary. 

The  ana'Sthotic  should  be  chloroform  or  the  A.  C.  hi. 
mixtiira  The  incision  must  depend  upon  the  site  and  size  of 
the  masses,  and  must  be  subject  to  infinite  variation. 

In  dealing  with  glands  iu  the  upper  part  of  the  anterior 
triangle,  the  best  position  for  the  incision  is  along  the  almost 
transverse  skin  crease  which  crosses  the  neck  about  the  level 
of  the  hyoid  bone.  A  fine  cicatrix,  following  this  natural  fold, 
may  in  time  become  almost  invisible.  In  the  lower  part 
of  the  posterior  triangle  a  transverse  incision  is  also  to  be 
advised  Elsewhere  the  incision  may  be  oblique,  and  may 
follow  the  general  lino  of  the  stemo-mastoid  muscle. 

On  the  ground  of  the  after-appearance  an  absolutely  ver- 
tical incision  at  right  angles  to  the  claviido  cannot  be  advised. 
Through  a  superior  transverse  incision,  and  an  inferior  oblique 
one,  nearly  every  gland  in  the  anterior  triangle  can  be 
reached,  and  in  most  instances  these  two  incisions  are  better 
than  a  single  vertical  one  of  considerable  length. 

The  skin  incision  must  be  free,  and  the  success  of  the 
operation  should  never  be  compromised  by  attempts  to  reduce 
the  scar  to  the  minutest  possible  limits. 

The  skin,  and  platysma,  and  <lcep  fascia  are  divided. 

The  sterno-mastoid,  when  exposed,  must  bo  well  freed  and 
held  aside  by  retractons.  It  may  be  neces.sary  in  rare  instances 
to  divide  a  few  fibres  of  the  muscle.  This  should,  however,  be 
always  regarded  as  a  most  exceptional  proceeding.  A  free 
division  of  the  muscle  may  lead  to  a  pronoun ee<l  form  of  wry- 
neck. Glands  buried  beneath  the  muscle  can  be  exposed  by 
retnictors,  or  reached  through  incisions  placed  on  either  side 
of  the  muscle. 

The  deep  fascia  must  be  divided  along  the  full  length  of 
the  wound. 

When  the  mass  of  glands  is  reached,  they  may  be  found  to 
be  non-mlherent,  and  to  be  capable  of  being  "  shelled  out " 
with  perfect  easa 

As  a  rule,  however,  these  glands  are  adherent,  and  the 
surgeon's  first  care  must  be  to  find  out  the  least  adherent  side 
of  the  tumour  or  tumours. 

He  must  take  caro  that  his  dissection  has  extended  down 
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to  the  very  capsule  of  the  gland,  and  the  rule  repeatedly 
insisted  upon  by  Mr.  \X.  Knight  Treves*  in  his  many  papei-s 
upon  this  subject  {Lancet,  1888  and  1889),  that  throughout 
the  whole  operation  the  surgeon  must  keep  close  to  the 
capsule,  cannot  be  too  accurately  observed. 

As  soon  as  a  little  clearing  has  been  effected,  the  surgeon 
introduces  his  linger  and  seeks  for  the  least  fixed  part  or  part.s 
of  the  tumour.  It  is  from  these  less  adherent  sides  that  the 
growth  is  attacked. 

It  is  well  that  it  should  be  approached  from  more  sides 
than  one.  In  digging  out,  as  it  wore,  the  lixed  gland,  tlie 
scalpel  is  considerably  assisted  by  blunt-pointed  scissors 
curved  on  the  Hat. 

The  most  useful  instnunent,  however,  in  this  part  of  the 
operation,  is  a  simple  old-fashioned  periosteal  elevator. 

By  means  of  this  instrument  the  tissues  over  the  gland 

may  be  peeled   off,  ad- 
liesioiis  maybe  separated, 
and   the  gland  be  lifted 
out  of  its  bod.     Another 
useful  instrument  at  this 
stage  is  Cooper's  hernia  director  (Fig.  312),  which  is  round- 
pointed  and  more  slender  than  the  elevator,  but  which  is. 
however,  used  rather  as  an  elevator  than  as  a  director. 

The  clearing  of  the  gland  umst  be  carried  out  gradually 
and  the  process  is  tedious  enough. 

It  is  unwise  to  attempt  to  tear  the  mass  out.  If  such  be 
done,  the  gland  will  either  break  up  and  its  softened  contents 
escape,  or  a  norve  to  which  it  is  adherent  may  be  ruptured,  or 
a  part  of  the  wall  of  a  large  vein  be  torn  right  away.  Before 
a  strand  or  bridge  of  tissue  is  divided,  it  should  be  relaxed  a 
Uttle,  so  that  its  true  nature  may  bo  perceived.  A  vein  put 
umch  upon  the  stretch  may  look  like  a  band  of  connective 
tissue.  If  a  layer  of  tissue,  to  l>e  divided,  be  drawn  up  from 
the  depths  of  the  wound,  it  is  well  not  to  cut  it  at  once  while 
it  is  on  the  stretch,  but  to  first  relax  it  a  little,  so  that  its 
character  may  be  better  appreciated.  In  this  stage  of  the 
excision  the  mam  axioms  should  be — keep  close  to  the  cap- 
sule ;  make  no  cut  in  the  dark  ;  be  chary  of  cutting  tissues 
uhiirh  lire  only  seen  when  put  fully  upon  the  stretch. 
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In  process  of  time  a  kind  of  pedicle  will  be  formed  to  the 
once  adherent  glandst  and  when  this  has  been  reduced  to  its 
smallest  limits,  it  should  be  held  by  two  fenestrated  artery 
forceps,  and  divided  close  to  the  glands.  It  may  or  may  not 
contain  vessels  which  require  a  ligivturo.  In  any  case  the 
forceps  will  prevent  the  stump  from  droppinj^  out  of  view, 
and  in  general  terms  it  may  be  said  that  the  inclusion  of  a 
Inige  pedicle  of  imcertain  comixtsition  within  one  ligature 
is  to  be  condemned. 

Every  care  must  be  taken  to  avoid  wounding  veins  un- 
necessarily. Many  have  to  be  cut,  and  should  in  all  cases  be 
at  once  secured  with  a  ligature,  or  with  pressure  forceps.  I 
make  considerable  use  of  the  latter  means,  for  I  notice  that 
veins  which  bled  furiously  at  one  stage  of  the  operation  are 
found  to  be  void  of  blood  at  the  end  of  the  proeetlure,  and 
the  application  of  unnecessary  ligatures  is  thus  avoided. 

The  greatest  difficulty  occurs  when  a  largo  adherent  vein 
has  been  opened  by  tearing.  In  such  a  case  an  inch  or  more 
of  one  side  of  the  vein  may  have  been  removed.  Pressure 
forceps  avail  Uttle.  The  vein  must  be  isolated  and  secured 
above  and  below  the  rent. 

Care  must  be  taken  not  to  tear  or  wound  the  gland 
cajjsule.  If  this  has  been  done  the  purulent  or  caseous 
contents  escape,  or  the  soft  gland  substance  is  squeezed  out. 
The  firm  tumour  becomes  a  flabby  b£^,  the  depths  of  the 
wound  are  obscured,  and  the  removal  of  the  collapsed  gland 
is  difficult  In  such  a  case  the  capsule  must  be  carefully 
dissected  away,  piece  by  piece,  after  the  gland  has  been 
evacuated,  and  the  wound  weU  clear«;d  out. 

Now  and  then  it  may  be  found  to  be  impossible,  or  at  least 
very  unwise,  to  complete  the  excision  of  a  deep-seateil  gland.. 
The  surgeon  must  have  good  grounds  for  coming  to  this  con- 
clusion. The  glands  which  have  to  be  abandonetl  are  exceed- 
ingly few,  and  neither  lack  of  knowledge  nor  lack  of  per- 
severance should  form  bases  for  this  detennination.  The 
glttud  so  placed  must  be  evacuated  and  cleaned  well  out  with 
tlie  sharp  spoon  The  capsule  must  then  be  dissected  away 
as  completely  as  is  possible,  and  what  tissue  remains  must 
b«  reduced  to  the  smallest  possible  proijorlions  by  a  further 
diligent  application  of  the  sharp  spoon     I  have  found  this 
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measure  to  answer  well,  to  pla<;e  no  obstacle  in  the  way  of 
primary  union,  and  usually  to  lead  to  hq  further  troublo. 

The  removal  of  the  j^hind,  however,  with  its  capsule  entire, 
is  the  only  completely  satisfactory  measure. 

Tilt?  iloo}i  woimd  left  by  the  operution  must  be  well  flushed 
out  with  some  weak  antiseptic  solution,  and  every  trace  of 
bluerling  must  be  checked. 

Pressure  with  a  sponge  Is  the  most  ett'ectual  measure  for 
minor  h;euiorrhages. 

The  wound  may  now  be  closed,  lllunt  hooks  are  intro- 
duced in  the  manner  already  described  (page  59,  voL  i.)  in 
order  to  ensure  accurate  appro.ximation  of  the  eflges. 

Silkworm  gut  is  by  tJar  the  best  suture  material  The 
threads  are  all  introdui'Oit,  and  before  the  first  one  is  tied 
the  surgeon  must  satisfy  huuself  tbal  the  wound  is  still  clear 
of  clots.  Tlie  highest  sutures  are  secured  first,  and  as  they 
are  tied  the  assistant  follows  the  closing  wound  wtli  a  sponge, 
which  should  be  so  finnly  pres.«ed  upon  tlie  part  as  to 
obliterate  the  wound  cavity.  In  all  cases  in  which  the  opera- 
tion hivs  l>een  extensive,  and  the  wound  deep,  or  in  which 
there  1ms  been  much  bleeding,  or  ]>ortions  of  tissue  left 
behind,  it  is  well  to  introduce  a  drainage-tube.  This  tube 
umst  be  reuioved  at  the  end  of  twenty-four  hours.  I  have 
tried  to  disjiease  with  drainage-tubes,  but  with  less  satisfac- 
tory results. 

The  best  dressing  for  these  cases  is  a  large  sponge  or  a 
pad  of  Tillinami's  linen  dusted  with  iodoform,  and  packed 
round  with  cotton  wool  The  pressure  apphed  while  the 
sutures  are  being  secured  must  never  be  relaxed,  and  the 
dressing  uiust  Imj  made  to  pn«s  very  firmly  upon  the  part. 
The  bandage,  to  obtain  a  goo<l  hold  of  the  neck,  umst 
usuaily  be  carried  beneath  the  axilhc,  and  possibly  over  the 
head. 

The  pressure  brought  to  bear  upon  the  wound  is  con- 
siderable, and  often  causes  some  blueness  of  the  face  tmtil  the 
et!'ectij  of  the  amesthetic  have  passed  ott'.  I  think,  also,  that 
this  interference  with  the  venous  current  from  the  head  may 
possibh  delay  the  recovery  from  chloroform. 

If  tlie  patient  have  very  enlarged  tonsils  the  operation 
should  not  be  attempted  imtil  the  tonsils  have  been  removed. 
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because  a  properly  firm  dressing  can  seldom  be  applied  in 
such  a  case  without  producing  symptoms  of  suffocation. 

Primary  union  can  only  be  depended  on  when  the  wound 
cavity  has  been  obliterated  by  pressure. 

The  After-treatment  of  these  cases  calls  for  little  com- 
ment The  tight  dressing,  the  collar  of  cotton-wool,  and  the 
elaborate  bandaging,  keep  the  neck  stiff.  In  children  the  part 
may  be  maintained  more  completely  at  rest  by  fixing  the 
head  in  a  loosely  filled  sand-bag,  as  Mr.  William  Knight 
Treves  advises.  Absolute  rest  of  the  part  is  most  essential, 
and  should  be  observed  with  the  utmost  rigour  for  seven 
to  fourteen  days — that  is  to  say,  if  primary  healing  with  the 
miulinum  amount  of  scarring  is  desired.  The  child  should 
not  be  allowed  to  talk,  and  all  its  food  should  be  fluid,  so 
that  the  muscles  of  mastication  may  not  be  used.  The  drain 
.should  be  removed  at  the  end  of  twenty-four  hours,  and  the 
sutures  between  the  fifth  and  the  eighth  day. 
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CHAPTER   V. 

EXCTSION  OF  THE  TONQUE. 

Excision  of  the  whole  or  of  part  of  the  tongue  is  carried 
out  for  the  relief  of  many  conditions.  The  great  majority  of 
the  operations,  however,  are  performed  for  malignant  disease. 

Cancer  of  the  tongue  is  most  usually  situated  on  the 
dorsal  aspect,  and  is  especially  common  at  the  margin  of  the 
oi^an.  It  is  comparatively  rare  on  the  under-surface  or  at 
the  tip. 

An  exceUent  epitome  of  the  history  of  the  operation  has 
been  furnished  by  Woelfler,  and  elaborated  by  Mr.  Barker 
("  Holmes's  >System  of  Surgery,  third  edition,  vol.  iL,  page  597. 
1883).  From  this  it  appears  that  PimpomcUe,  who  died  in 
1658,  was  probably  the  first  to  excise  the  tongue  with  success. 
Guthrie  (in  1756)  is  stated  to  have  been  the  first  English 
surgeon  to  excise  a  cancer  of  the  tongue,  using  the  knife 
and  cautery. 

The  Various  Methods  of  Operating. — The  following  facts 
are  derived  from  WoeltlLT  and  Barker's  epitome : — 

The  LigatiLfe. — The  removal  of  the  tongue  by  strangula- 
tion with  a  ligature  was  carried  out  by  Inglis  (1803)  and 
others.  The  organ  was  usually  split,  and  a  ligature  applied 
to  each  half.  Cloquet  (1827)  introduced  the  ligature  through 
a  supra-hyoid  incision. 

The  Kcrnseur.  —  This  instrument  was  introduced  by 
Chassaignac  in  1854,  and  has  been  extensively  employed.  It 
has  been  used  through  the  mouth,  or  introduced  through  a 
supra-hyoid  incision  after  (..'loquet's  method.  Both  the  cold 
wire  and  the  galvanic  ^craseur  have  been  made  use  o£ 

Preliminary  Ligature  of  the  Lingual  Artej-y  was  intro- 
duced by  Mirault  in  1833.  The  method  has  been  employed 
by  Roux  and  Roser,  and  has  been  within  more  recent  times 
revived  by  Billroth. 
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DiviMon  of  the  Cheek. — ^This  was  carried  out  by  Jaeger 
in  1831,  in  order  to  obtain  freer  aocess  to  the  tongue. 
Maisonneuve  (1858)  and  Collis  (1867)  advocated  and  em- 
ployed this  method. 

Division  of  the  Lower  Ja.w  has  been  efteetod  to  obtain 
a  reody  access  to  the  tongue  and  the  floor  of  tlio  mouth. 
The  method  was  introduced  by  Roux  in  lS;lfi,  mid  lias  been 
carried  out  arnl  luodiHcd  by  Si'dilbt  (1844),  Sj-nio  (1857), 
and  Billroth  (1862). 

17te  Infra- Maxillary  rniyi»wn  was  first  employed  by 
Regnoli  in  1838.  The  tongue  was  reached  by  an  incision 
along  the  bonier  of  the  lower  jaw. 

The  method  has  been  employed  and  developed  by  Czemy 
(1870).  BiUroth  (1871-6),  and  Kocher  (1880). 

The  Circumstances  of  the  Operation  and  the  Question  of 
Haemorrhage. — The  umiii  dirticulties  eneounterwl  in  attempt- 
ing to  reiuuve  the  entire  tongue  are  dependent  upon  the 
narrow  space  in  which  the  operation  has  to  be  performed  and 
upon  hiemorrhage. 

To  get  over  the  first  difficulty  ingenious  gags  have  been 
invented,  and  various  cheek  retractors  employed,  or  the  cheek 
itself  has  been  sht  up,  or  the  jaw  diviilod,  or  the  mouth 
entered  by  an  incision  in  the  supra-hyoid  or  infra-nmxillory 
r^on.  It  is  recognised  that  the  excision,  to  be  satisfactorj', 
niust  be  complete,  and  to  eft'ect  this  the  surgeon's  movements 
must  not  be  hampered. 

To  cope  with  the  bleeding,  the  actual  cautery,  the  ligature, 
and  the  ^raseur,  have  been  used,  or  the  lingual  arteries  have 
been  secured  in  the  neck  by  a  preliminary  operation. 

The  ffcBmorrhage  cannot  be  said  to  be  great  in  amoimt 
It  proceeds  mainly  from  the  two  lingual  arteries  which  are 
divided  in  the  floor  of  the  mouth.  The  lingual  artery  is 
soalL  The  average  calibre  of  the  rjiain  trunk  is  only  about 
3  m.m.  The  artery  is  usually  cut  beyond  the  hyo-glossus 
muscle,  and  when  it  has  receivefl  the  name  ranine.  The  two 
ranine  arteries  anastomose  by  a  small  loop  near  the  tip  of 
Uie  tongue,  but  witii  this  exception  the  right  and  left  Unguals 
ordy  iKjmmunicate  by  capillary  branches.  It  is  not  the  extent 
of  the  hwuiorrhage  that  troubles  the  surgeon  so  much  as  the 
locality  of  the  Heeding 
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The  bloofl  is  poured  into  the  mouth,  and  when  even  quite 
siuall  in  amount  may  entirely  obscure  the  area  of  the  opera- 
tion. Till'  operation  is  caiTicd  on,  us  it  were,  in  a  small  cup, 
aud  this  is  soon  filled.  The  lilootl  is  apt,  moreover,  to  nm 
back  into  the  pharynx,  and  find  its  way  into  the  air-passjigea 
The  narrow  space  within  which  the  surgeon's  operations  are 
confined  renders  the  securing  of  the  bleeding-point  often  a 
matter  of  difficulty. 

The  Hnguitl  arteries  follow  a  somewhat  upward  course  in 
passin;.^  from  tin-  region  of  the  great  coriui  of  tlu-  h\oid  l.>one 
to  the  frjenmn  lingua;. 

When  the  tongue  has  been  niiuoved,  and  these  vessels  are 
exposed  m  the  floor  of  the  mouth,  it  wilt  be  found  that  if  the 
mouth  be  kept  well  open  the  stream  of  blood  which  issues 
from  the  cut  ves.sels  will  be  directed  out  of  the  month.  The 
blood,  iis  if  spnrt-s  from  tlie  divided  artery,  is  directerl  ujiwards 
anil  forwards,  and  tiius  imder  what  may  be  termed  natural 
ronditions  it  is  poured  out  of  the  mouth  rather  th.'ui  into  it. 
\'ery  often,  in<let'd,  the  jet  of  blood  strikes  the  surget)n  in  the 
face  as  he  is  looking  for  the  severed  vessel 

The  lingual  arteries,  es])eeially  in  patients  of  the  age  at 
which  cancer  nptTations  are  usually  undertaken,  are  often 
l>rittle.  aud  are  a  little  diJticult  to  secure. 

Unless  a  good  view  be  oljtained  of  the  bleeding-point  it  is 
not  ea-sy  to  grasp  the  urti-ry  wilh  forceps,  without  at  the  same 
time  picking  up  much  uiuscular  tissue. 

It  uuist  be  remendicred  that  when  the  tongue  has  been 
removed  a  very  fleep  eavity  i.s  left  in  the  mouth,  and  the  floor 
of  this  cavity  may  appcmr  far  removed. 

If  all  the  rtngers  of  one  hand  be  placed  on  the  akin 
between  thi'  lower  jaw  luid  the  hyoid  Imne,  and  if  the  floor  of 
the  mouth  be  pressed  vigorously  upwarrls  by  the  fingers  so 
placed,  not  only  is  the  cut  surface  brought  well  into  view,  but 
the  luemorrhage  is,  for  the  time  l)eing.  controlled. 

Or  an  assistant,  placing  both  his  thund)s  in  the  same  posi- 
tion, may  take  hold  of  the  lower  jaw  v^•ith  the  fingers  and 
force  the  floor  of  the  mouth  up  with  the  thumbs. 

To  attempt  to  pick  up  the  bleeding  vessels,  without  first 
forcing  upwards  and  fixing  the  floor  of  the  mouth,  is  to  make 
the  attempt  unnecessarily  ditiicult. 
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Afr.  Christopher  Heath  effects  the  same  end  by  hooking 

tinger  round  the  base  of  the  tongue  in  the  phiirvnx,  and 

kxving  the  bleeding  stump  forwanls.     In  this  way,  also,  the 

It   surface  is  tixe<l,  and  is  brought  better  into  view,  while  the 

Jleociing  is  for  the  time   controlled.      The  objctnion  to  this 

plan,  however,  is  that  the  finger  must  occupy  the  mouth,  the 

luuad  is  in  the  way,  and  the  tield  of  tlie  ofiLTution  is  curtailed. 

AVhile  bleeding  is  taking  place  into  the  oral  cavity,  care 

should   be    observed   in    maintaining  a   certain    position   of 

I  the     head     If  the  head  be   thrown  back,  and   the  chin  be 

tile  median  line,  all  tin-  blood  must  gravitate  backwards 

Ito  the  phar\nx   and   air-pa.ssixgos.      This  is  the   |>osition  in 

f"whicli  the  liead  Ls  not  intrci|iiently  found  after  the  excision 

inas  been  effected.     To  minimise  the  evils  of  hii'iiiorrhage  the 

[shuuJders  should  be  well  rai.sed,  the  head  should  bo  pushed  a 

I'ttle  forwards,  and  should   incline  to  one  side,  so    that   the 

c^'Bek  rests  u[Kin  the  table,  or  is  at  least  the  most  fl<?])cndent 

P*^t,     If  this  be  done,  all  the  blood  will  at  first  nm  into  the 

"■<^*id  hollow  of  the  cheek.     In  olil  subjects,  with  ti.ssues  re- 

••^c^l  by  the  anaesthetic,  the  capacity  of  this  cheek  pouch  is 

***"si<lerabla      The  blood  can  be  readily  removed   from  the 

r**'«<"h   by  sponges   in  holders,  and  is   often   fonnd   to  have 

*''^!iuly  coagidated. 

The  position  described  is  not  the  most  convenient  for  the 
^P^Futor.  but  it  is  rertaiuly  the  .sjifest  for  the  patient. 

Sxtent  of  the  Operation. — Small  innocent  growths  of  the 
_**|fUw  or  small  portions  of  the  organ  can  be  readily  excised 
***!»  the  scalpel  or  with  suitable  scis.soi-s.  If  convenient,  the 
f^J^'.'S  of  the  wound  may  be  brought  together  with  sutures. 
**'«ires.  however,  are  seldom  necessary,  and  the  wounds  do 
*'^11  enough  without  them.  The  bleeding  may  be  checked 
"y  ajwuge  pressure,  or  by  pressure  forceps,  or  by  torsion. 

When  the  extreme  tip  of  the  tongue  is  involved,  the  part 
^***y  be  excised  by  a  V-shaped   incision,  the  base  of  the  V 
""•lurliug  the  tip  of  the  organ,  the  apex  being  at  the  middle 
'"^,  some  distance  from  the  tip. 

Tlie   margins   of  the   triangular   gap   thus   left   may    be 
*n>wximaUxl  by  sutures. 

In  iuo«t  cases  of  cancer  it  is  better  to  remove  the  entire 
It  is  true  that  none  but  capillary  anastomoses  are 
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effvrtM  between  the  riglit  and  loft  halves  of  the  tongue,  and 
it  is  inio  a!so  that  the  ilisoase  may  he  very  strictly  HmilL'tl  to 
one  half.  It  may  also  be  added  that  in  cases  in  which  one 
half  of  the  tonf^ne  only  has  been  removed,  it  has  not  been 
shown  that  reouiTenco  in  the  stiiiiip  is  |K'ciiliarly  freqiii^nt 
Those  points  favoiur  a  partial  excision.  In  favour  of  eompleto 
removal,  it  must  be  said  that  the  lartjcr  operation  involves 
no  more  risk;  that  it  allows  of  a  nmeh  more  complete 
removal  of  the  tissues  upon  the  diseased  side ;  that  the 
after-trouble  to  the  patient  is  less  when  the  whohi  oro^in  has 
been  sacrificed  than  when  one-half  hu.s  been  left.  There  is,  I 
think,  more  after-pain  in  the  partial  excisions,  more  watering,' 
of  the  mouth,  and  more  general  inconvenience.  As  time  ^oes 
on,  the  patient  can  neither  speak  nor  swallow  better,  aitiiouLjh 
one-Iialf  of  the  tongue  has  iieen  saved. 

The  half  that  is  left  curls  towards  the  diseased  side,  and 
forms  an  uncouth-looking  iua.ss  in  the  mouth,  its  ciunlirous  in 
apjjearance  as  a  parrot's  tongue.  It  is  like  a  foreign  body, 
and  is  rolled  aimles.sly  about  as  the  patient  is  attempting  to 
speak.  I  have  repeatedly  compared  the  results  of  these  two 
operations,  an(J  so  far  the  evidence  is  decidedly  in  favour  of 
conijilete  excisions. 

This  operation  cannot  be  used  to  illustrate  the  proverb 
that  "  half  a  loaf  is  better  tlian  no  bread." 

Preliminary  MeasiU'es. — For  a  day  or  so  before  the  opera- 
tion every  attempt  should  be  made,  in  cancer  cases,  to  over- 
come the  fou!  state  of  the  mouth.  For  tliis  purpose,  a  wash 
of  carbohc  lotion  (1  in  80)  may  be  used  hofu-ly,  and  esjwcially 
after  any  food  has  been  taken.  Male  patients  should  be 
shaved,  and  this  is  most  necessary  when  tlie  Unguals  are  to 
be  tied,  or  the  supra-hyoid  region  opened  up. 

When  the  patient  is  imder  the  anaisthetic,  any  quite  loose 
teeth  should  be  removed.  The  incisor  teeth  in  cancer  cases 
ore  often  loose,  uncoveretl  by  the  gum,  and  foul  with  tartar. 
The  cleaner  the  mouth  can  be  mode  the  better.  It  is  often 
possible  to  scrape  jiutrid  particles  of  food  soaked  in  discharge 
from  between  the  teeth.  Tiie  passage  of  a  coarse  brush  along 
the  teeth  will  usually  bring  away  a  quantity  of  indescribably 
offensive  matter. 

Better  results  would  be  obtained  if  a  moderate  amount  of 
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Hey's  saw. 
nippers. 


Bone  forceps. 


care  were  taken  to  render  the  mouth  less  .septic.  It  is  nnwise 
to  deliberately  carry  out  any  excision  in  an  atmosphere  of 
putrefaction. 

Instmments  required: 

1.  When  the  operation  is  through  the  mouth — 

Mouth  gag.  Curved  needle  in  bundle.  Stout  uraxed  silk. 
Tongue  fi>rceps.  Mouth  retractor.  Tenaculum.  Blunt-pointed 
scisiiors,  straight  and  curved.  Volsella  Artery,  pressure, 
and  dissecting  forceps.     Sponges  in  holders.     Ligatures,  &c. 

2.  If  the  lingual  is  tied  in  the  neck,  or  glands  are  re- 
move<l — 

In  addition :  Scalpel.     Retractors.     Blunt  hooks.     Aneur- 
f&m  needle.     Needles  and  sutures.    (See  Ligature  of  Lingual 
Itiiery,  page  163,  vol.  i.) 

3.  If  the  cheek  is  split — 
In  addition  :  Hare-lip  pins. 

4.  If  the  jaw  is  divided — 
In   addition:   Keyhole   saw. 

Bone  drill.     Stout  wire.     Wire 

The  following  instruments  may  be  needed  in  some  cases 
Paquelin's  cautery.      Tracheotomy    tubea      Trendelenburg's 
tampon. 

The  best  gag  is  Mason's  or  Coleman's,  It  must  be  strong, 
and  the  blades  be  capable  of  wide  separation.  The  "  catch  " 
lixing  the  gag  when  open  must  be  secure.  A  "  catch  "  is 
butl^-r  than  a  screw. 

The  best  cheek  retractor  is  the  broad  rectangular  retractor 
used  in  nephrectomy  operations.  It  is  in  every  way  excel- 
lent. 

The  scis.sors  used  for  cutting  out  the  tongue  sliould  be 
quite  straight,  and  c^uite  flat  and  strong.  They  should  be 
'longer  tlian  the  usual  pattern,  and  should  end  in  square  blunt 
points.  The  cutting  edge  should  extend  up  to  the  very  tip. 
Curve<i  scissors  should  never  be  used  to  effect  the  actual 
excisioa 

The  Anaesthetic. — Chloroform  should  be  selected,  and  it 
is  best  iuluiiuistered  by  means  of  Itr.  Hewitt's  most  ingenious 
and  admirable  gag.  This  consists  of  a  Mtxson's  gag,  along  the 
bftts  of  which  two  small  metal  lubes  run.  These  open  at  the 
mouth  end  of  the  gag,  and  at  the  handle  end  are  connected 
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with  tubes  from  Junker's  chloroform  apparatua  The  anaes- 
thetic can  be  given  witlnHit  the  very  leust  ineonvenieuce  to 
the  surgeon,  and  without  the  area  of  the  operation  being  en- 
croached upoiL  I  have  found  Dr  Hewitt's  method  most 
satisfactory. 

Position. — Tlie  patient  lies  close  to  the  right-hand  side  of 
the  tiible.  The  heiul  anil  shoulders  are  well  raised,  and  the 
arms  are  folded  behind  the  back.  The  surgeon  stands  to  the 
right  and  the  chief  as.sistant  to  the  left.  The  anaesthetist 
stands  at  the  head  of  the  table,  and  by  him  an  assistfint  who 
holds  the  gag  and  steadies  the  head.  The  gag  is  introduced 
on  the  left  side  of  the  mouth,  is  very  finnly  held,  and, 
with  a  Mason's  gag,  it  is  a  good  nde  to  keep  the  handle  of 
the  gag  always  a<,'ainst  the  patient's  ear. 

A  goo<l  light,  is  essential. 

The  operations  will  be  considered  in  the  following  order — 

1.  WhitiMieivd's  operation. 

2.  Excision  after  ligature  of  the  Unguals  in  the  neck. 

3.  Kocher's  operatiuiL 

4.  Other  operations. 
These  will  include — 

A.  Excision  after  division  of  the  lower  jaw. 

B.  Excision  after  division  of  the  cheek. 

C.  R^;noli's  operatioa 

D.  Removal  by  the  ecraseur. 

1.  whitehead's  operation. 

This  method  was  described  in  the  Brltwh  Medical  Jou/mal, 
Dec.  8, 1877,  in  the  Traru»ieti<yns  of  the  International  Medical 
Congress,  vol.  ii.,  page  401,  and  in  later  piimphlets. 

The  following  deserijitiou  is  derived  froui  Mr.  Whitehead's 
latest  account  of  the  ojieration  {Brit.  Med.  Joumai,  May  2, 
1891). 

Chloroform  is  the  antestlietic  selected.  The  patient  is  put 
completely  unrier  during  the  first  stage  of  the  operation, 
but  afterwards  only  partial  insensibility  is  maint^ained.  The 
mouth  is  well  gagged.  The  head  is  so  supjiorii'd  that  blood 
tends  to  gravitate  out  of  the  mouth  rather  than  backwards 
into  the  phar_v^^x.  The  patient's  mouth  ought  to,  roughly 
speaking,  be  on  a  level  with  the  surgeon's  axilla.     The  head 
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Brmly  held  creot,  with  a  sliglit  inclination  forwards.  St<'ps 
vaxist  he  taken  to  prevent  the  patii-nt  from  slipping  down  on 
the  tahle. 

A  firm  ligature  is  passed  through  the  anterior  portion  of 
the  tongue  for  the  purpose  of  traction,  iliich  rlepends  upon 
the  care  of  the  assistant  to  make  the  traction  in  the  right 
direction  and  at  the  right  time. 

Tlie  first  step  in  the  actual  operation  consists  in  the  sepa- 
mtion  of  the  tongue  from  its  attaclunent  to  the  floor  of  the 
L  Oiouth  an<i  the  anterior  pillars  of  the  fauces.  Tlic  fu.se  with 
rliich  the  operation  is  continued  depends  largely  ujion  the 
firaedom  with  which  tliis  separation  is  carried  out  The  two 
structures  principally  responsiljle  for  the  retention  of  the 
lougue  within  the  mouth  are  the  frajnum  and  the  anterior 
pillars  of  the  fauc&s;  and,  if  these  are  C0Tn])letely  divided  in 
the  first  instance,  the  tongue  may  be  so  freely  drawn  from  the 
niouth  that  the  operation  is  practically  converted  into  an 
extra-oral  excision.  "Extended  praclii^e,"  wTites  Mr.  White- 
head. ■•  has  made  me  conduct  tliis  part  of  the  operation  witli 
\fsfi  deliberation  and  more  rapidity  than  Wiis  my  habit  in  my 
earlier  eases.  Instead  of  the  cautious  snipping  1  originally 
advo<"ated,  I  now  boldly  cut  until  I  gel  dose  to  the  vicinity  of 
tin-  main  lU^teries,  disregarding  all  bleeding,  unless  an  artery 
ilistiuctly  spurts,  when  I  twist  it  and  proceed.  The  more  pro- 
fuse the  general  oozing  the  more  rapidly  I  proceed,  my  object 
•  leing  to  get  as  quickly  as  po.ssible  to  the  main  arteries,  as  I 
have  confidence  that  all  subsidiary  bleeding  will  cease  imme- 
diati'ly  after  their  division.  There  is,  in  reality,  no  difficulty 
in  dftenuining  the  actual  position  of  the  lingual  arteries,  tus 
they  are  practically  invariably  found  in  the  same  situation, 
and  it  n'quires  very  little  experieme  to  seize  them  with  a  pair 
of  forceps  before  dividing  them ;  if  this  be  done  there  need 
not  f>e  the  slightest  h;ittiorrhage  froiri  this  source.  Wlicn 
once  the  vessels  are  eHcctually  twisted,  the  rest  of  the  tongue 
may  be  removed  without  any  further  anxiety  about  hajmor- 
rfaugc  ;  but  it  is  desirable,  before  finally  severing  the  last  attach- 
ment*^ to  pjiss  a  loop  of  silk  through  the  glosso-epiglottidcan 
fold,  as  a  provisional  measure  of  security,  in  ease  it  may  be- 
come ncct's.sary  to  make  traction  on  the  posterior  floor  of  the 
luoutli  either  to  lissist  respiration,  or  to  arrest  any  possible 
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con.st'i'iitive  hsemorrhafje.  Trsiction  on  this  ligature  of  itself 
arrosLs  hn^morrhage,  and  makes  it  an  easy  matter  to  scciire 
any  bleeding  vessel  As  the  retention  of  this  ligature  is  a 
source  of  some  annoyance  to  the  patient,  I  always  remove  it 
at  the  end  of  twenty-four  hours."  Strong  straight  blunt-ended 
scissors  are  employed. 

After  the  tongue,  is  removed,  the  floor  of  the  mouth  is 
washed  witii  a  solution  of  Liniodido  of  mercury  (1  in  1,000),  is 
well  dried,  and  is  then  painted  with  an  antiseptic  "varnish" 
introduced  by  Mr.  Whitehead.  This  varnish  contains  the 
ordinary  ingredients  of  friar's  balsam,  and  difl'ers  from  it 
in  the  fact  that  for  the  rectified  spirit  is  substituted  a  satu- 
rated solution  of  iodoform  in  ether.  With  the  ether  is  mixed 
one  volume  in  ten  of  turpentine.  This  varnish  dries  imme- 
diately, and  leaves  a  firm  coating  on  the  woimd  which  lasts 
for  twenty-four  hours,  and  produces  no  irritation.  It  also  acts 
as  an  admiralile  styptic. 

Some  surgeons  simply  dust  the  floor  of  the  mouth  with 
iodofonn.  Uthei-s  resort  to  tiie  objectionable  practice  of 
stuffing  the  month,  or  at  lea.st  the  lower  segment  of  it,  with 
gauze.  I  have  rli.spensed  with  apjilications  of  any  kind.  The 
mouth  is  well  wa.shed  out  with  an  antiseptic  lotion,  and  is 
left  It  must  be  remembered  that  the  discharge  of  sahva  is 
fairly  copious,  and  renders  any  "  dressing  "  almost  immediately 
ineffective. 

Comment. — I  think  that  the  ligature  left  in  the  glosso- 
epiglottic  tissues  may  well  be  dispensed  with.  As  has  been 
already  pointed  out  (page  182),  there  is  no  difficulty  in  bring- 
ing the  floor  of  the  mouth  into  view  in  cose  of  secondary 
bleeding. 

W'hen  the  disease  involves  the  frsnum,  it  is  well — as 
Mr.  Jacobson  points  out — to  extract  two  or  three  of  the 
lower  incisors.  If  this  be  not  done,  it  is  very  diflicidt  to 
obtain  a  clear  field  for  the  scissors,  and  a  complete  ex- 
cision of  the  implicated  tissues  may  be  foimd  to  be  almost 
imi)ossible. 

Mr.  Jacobson  ("The  Operations  of  Surgery,"  page  300) 
modifies  the  operation  in  the  following  manner : — 

He  splits  the  tongue  in  the  median  line  and  draws  out  the 
diseased  half,  which  he  proceeds  to  remove  in  the  manner 
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ly  described.  He  cuts  the  lateral  connections  of  the 
tongue  and  the  muscular  layers  entering  the  under-surfaoe 
"  as  far  back  as  is  needluL" 

The  tongue  having  been  freed  horizontally  up  to  a  porni 
well  behind  the  disease,  it  remains  to  make  a  transverse 
section  of  its  root.  This  is  etlected  in  the  following  way  : — 
lastead  of  cutting  straight  across  the  isolated  half  of  the 
tongue,  and  trusting  to  being  able  to  secure  the  lingual  on 
the  face  of  the  stump,  Mr.  Jacobson  cuts  a  deep  groove 
through  the  mucous  membrane  on  the  side  and  dorsum,  anil 
tears  through  the  soft  muscular  tissue  with  a  steel  director 
until  the  lingual  nerve  and  artery  are  seen.  The  latter 
structure  is  secured  with  torsion  forceps,  and  the  excision 
is  completed. 

If  needful  the  surgeon  then  proceeds  to  remove  the  other 
lialf  of  the  tongue.  Air.  Jacobson  is,  however,  in  favour  of 
partial  excisions. 

2.   EXCISION     AFTER    LIGATURE    OF    THE    LINOUALS    IN    THE 

NECK. 

Ligature  of  the  lingual  artery  as  a  preliminary  measure  to 
excision  of  the  tongue  was  introduced  by  Mininlt  in  1833. 
The  operation  has  been  revived  of  late  years  by  Billrfith 
("  Clinical  Surgery  Syd.  Soc,"  page  1 13)  and  others. 

I  beheve  that  the  removal  of  the  tongue  with  scissors 
after  the  Unguals  have  been  ligatured  in  the  neck  provides 
the  best  method  of  excising  the  organ. 

The  preliminary  measures  already  alluded  to  (page  1S4) 
having  been  carried  out,  the  surgeon  proceeds  to  ligature  the 
two  Unguals  in  the  neck. 

This  operation  has  been  fully  described  (page  163,  vol  i.). 
The  vessel  is  ligatured  as  it  lies  beneath  the  hyo-glossus 
muscle.     Reasons  for  selecting  this  situation  have  been  given. 

The  surgeon  may  begin  with  the  right  artery,  as  it  is  a 
little  more  easy  to  secure  than  the  left 

The  wound  on  each  side  is  closed  by  a  few  points  of  silk- 
worm-gut suture.  The  closure  is  not  allowed  to  be  very 
complete,  so  that  any  blood  which  may  ooze  into  the  wound 
can  readily  escape  through  the  gaps  between  the  sutures. 

The  incisions  are  dusted  with  iodoform  and  covered  with  a 
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mass  of  cotton-wool,  which  is  secured  in  place  by  a  bandage 
passed  round  the  neck. 

After  tilt"  tonguu  has  been  excised,  the  wool  pads  are  re- 
ujoved  I'roiii  the  wounds.  Thi:  cavity  of  each  wound  is 
syringed  out  with  a  weak  carbolic  lotion :  the  fluid  escaping 
in  the  ga|is  between  the  sutures.  The  parts  are  then  well 
cleaned,  and  the  wounds,  whicit  should  now  show  no  sign  of 
oozing,  are  tiually  dressed  with  sponges  dusted  with  iodofonn, 
and  tinuiy  secured  in  iiitu  by  a  ttunnel  bandage. 

After  the  arteries  have  been  secured  the  gag  is  introduced 
and  the  tongue  is  removed  with  scissors  in  the  manner 
already  descril)ed. 

The  operator  may  ignore  the  trifling  bleeding  which  takes 
place,  and  may  complete  the  excision  without  let  or  hindrance. 
No  time  is  occupied  in  securing  vessels,  or  in  arresting  slight 
liffimorrhage  liy  sponge  pressure.  The  surgeon's  whole  atten- 
tion can  be  devoted  to  efl'eoting  the  excision  in  the  best 
possible  manner :  the  area  of  the  operation  is  not  occupied 
by  a  pool  of  blood,  and  the  attention  is  not  withdrawn  irom 
the  primary  operation  by  a  vigorous  bleeding  at  a  critical 
period. 

No  excision  coultl  be  simpler  or  easier,  nor  more  free  from 
disturbing  circuiiistaufes.  It  may,  if  thought  desirable,  be 
carried  out  with  remarkable  rapidity. 

There  is  no  need  to  insert  a  ligature  through  the  tissues 
lit  the  ba.se  of  the  ejjiglottis. 

After  the  tongue  has  been  removed  a  piece  of  Turkey 
sponge  of  suitable  size  is  introduced  into  the  mouth,  and  is 
pres.sed  against  the  floor  of  the  (tavity. 

While  it  is  held  in  place  with  the  left  hand,  the  right 
hand  is  occupied  in  removing  any  clots  from  the  pharynx  or 
irom  the  h<«lltiw  of  the  cheek  by  a  sponge  in  a  holder.  The 
only  bleeding  is  from  the  posterior  part  of  the  tongue,  from 
the  dorsalis  lingua;  vessels.  The  pressure  of  the  sponge  is 
usually  sulheient  to  check  it  I  have  never  known  the 
Itleeding  from  this  source  to  cause  any  notable  trouble.  In 
one  or  two  instances  I  have  grasped  the  bleeding-points  with 
pressure  forcep.'*,  and  have  allowed  the  instruments  to  remain 
attached  until  the  patient,  is  nearly  ready  to  leave  the  oper- 
ating-room. 
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This  excision  may  be  said  in  many  cases  to  be  practii-iilly 
bloodless.  In  no  instance  does  the  haemorrhage  amount  to 
more  than  an  unimportant  oozing :  and  this  in  most  instances 
ceases  spontaneously. 

3.  kocher's  oper.\tion. 

This  method  was  first  described  by  Kocher  in  1880 
("  Deutsche  Zeitschr.  £  klin.  Chir."  Bd.  13,  page  147),  and  has 
been  esjH>cialiy  advocated  in  Enij^land  by  Mr.  Barker. 

The  patient  having  been  placid  in  positi<iu,  a  preliiHinar)- 
tracheotomy  is  performed. 

An  onlinary   cannula  is   employed,  and   the  pharynx  is 
plugg»'d  with  a  clean  sponge,  which  has  boeii  wrung  out  in 
curboUc  lotion,  and  to  which, 
as  a  security,  a  long  silk  thread 
is  attafhed. 

The  mouth  will  have  been 
iy  as  well  cleansed  as  is 
ible,  and  should  have 
been  very  frequently  rinsed 
out  with  some  antiseptic  so- 
lution 

Chloroform  is  administered 
through  the  tracheal  tube. 

Au  incision  is  made  in 
ibe  neck.  It  commences  just 
below  the  lobule  of  the  ear, 
and  mns  along  the  anterior 
bonier  of  the  stomo-mastoid 
muscle. 

Wlien  the  middle  of  this 
bonlor  of  the  muscle  hjis  been  reached,  the  incision  is  carried 
forwards  to  the  hyoid  bone,  and   thonce   to   tlie  sj-raphysis 
•long  the  anterior  belly  of  the  digostric  muscle  (Fig.  313,  B.) 

The  flap  thus  marked  out  is  turned  upon  the  check.  The 
'''ciiil  vessels  are  ligatured,  as  is  also  the  lingual  artery  before 
1'  {>a.s,ses  beneath  the  hyoglossus  nui.sclo.  The  subma-xinary 
fWiia  is  now  evacuated,  the  surgeon  working  from  l)ohind 
forwards  AU  the  lymphatic  glands  of  the  region  are 
"Wiioved.  and  also  the  sublingual  and  submaxillar}'  salivary 


Fig.  313, — HEHOTAI.  07  THE  TONOOB. 

A,  luciaioii  fur  ftplittin^  the  cheek. 
B,  Kouher'n  inciiriun. 
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glands  should  the  diseased  tissue  be  in  near  association  with 
them.  The  mylo-hyoid  muscle  having  been  cut  through  as 
far  as  is  needed,  the  mucous  membrane  is  divided  close  to  the 
jaw,  and  the  tongue  drawn  out  through  the  opening. 

The  tongue  may  now  be  slit  in  the  middle  line,  and  one 
half  removed  with  scissors. 

If  the  whole  tongue  need  to  be  removed,  the  lingual  artery 
of  the  opposite  side  must  be  ligatured  through  a  septirate 
incision. 

Kof:her  carried  out  the  operation  under  the  spray,  and 
adopted  "  antiseptic  measures"  which  are  not  now  in  vogue 

The  skin  incision  is  not  closed  by  sutures,  but  the  whole 
wound  is  left  open,  and  its  cavity  is  plugged  with  gauze  or 
with  a  sponge  wrung  out  in  carbolic  lotion. 

The  woimd  is  allowed  therefore  to  close  by  granulation, 
while  the  freest  possible  vent  is  provided  for  the  escape  of 
all  discharges. 

The  tracheotomy  tube  is  retained  until  the  wound  is 
granulating  healthily.  It  thus  happens  that  the  patient 
breathes  fresh  air  throughout  the  most  important  period  of 
the  after-treatment,  or  at  least,  the  air  inspired  has  not 
passed  through  the  mouth  and  over  the  wound  surface. 

4.   OTHER  OPEKATIONa 

A.  Excision  after  Division  of  the  Lower  Jaw. — The  ope- 
ration of  Koux,  Si'dillot,  or  Syuie. 

The  soft  parts  are  divided  in  the  median  line  by  an 
incision  which  bisects  the  lower  lip,  traverses  the  chin,  and 
ends  at  the  hyoid  bone  (Fig.  314,  a).  All  l>leeding  having 
been  arrested,  one  of  the  lower  central  incisors  is  extracted, 
and  two  holes  are  drilled  through  the  jaw  below  the  level  of 
the  teeth,  each  hole  being  about  a  i(uarter  of  an  inch  on  either 
side  of  the  median  Ime. 

The  jaw  is  now  divided  as  near  to  the  middle  line  as 
possible.  The  section  may  be  vertical,  or  may  be  slightly 
serrated,  so  that  after  the  excision  the  two  portions  of  the 
jaw  may  be  to  some  extent  interlocked. 

The  two  halves  of  the  jaw  are  held  asimder  by  assistants 
while  a  stout  silk  ligature  is  passed  through  the  tongue — in 
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the  manner  already  described  (page  187) — and  by  means  of 
thi£  thread  the  organ  is  drawn  well  %»wards  and  upwards. 

The  floor  of  the  month  is  opened  up.  The  mucous 
membrane  between  the  tongue  and  the  alveolus  is  divided 
with  scissors ;  the  geniohyoid  and  genio-hyo-glossi  muscles 
are  then  cut  with  the  same  instruuiont. 

The  excision  of  the  tongue  is  carried  out  with  the  scissors,. 
The  tissues  entering  the  under-surface  of  the  tongue  are 
divided  in  order  from  before  backwards,  and  all  bleeding 
vessels  are  at  once  secured.  The  operator  should  endeavour 
to  ascertain  the  position  of  the  lingual  arteries,  and  each 
arterj-  may  be  grasped  with  pressure  forceps  before  the  section 
is  carried  beyond  the  vessel.  It  is  well  that  one  artery  should 
be  secured  before  the  other  is  cut.  It  is  better  to  conduct  the 
operation  slowly,  and  to  proceed  step  by  step,  rather  than  to 
attempt  to  slash  the  tongue  awa}^  boldly  by  one  or  two 
vigorous  cuts  with  a  bistoury. 

A  very  convenient  plan  is  to  split  the  tongue,  and  remove 
one  half  at  a  time.  While  the  first  linguaf^s  being  dealt  with 
the  tongue  is  held  forwards  by  means  of  the  intact  half ;  smd 
while  the  second  artery  is  being  dealt  with,  the  stump  may  be 
drawn  forwards  by  the  forefinger,  which  is  hooked,  as  it  were, 
in  the  pharynx. 

As  much  of  the  tissues  in  the  floor  of  the  mouth  as  appears 
to  be  involved  nmst  be  removed. 

Bleeding  arteries  should  be  secured  by  torsion  rather  than 
by  ligature. 

The  two  halves  of  the  jaw  are  wired  together  by  a  stout 
silver  wire  passed  through  the  two  holes. 

The  woimd  is  closed  by  sutures,  and  a  drain  is  introduced 
into  its  lower  angle. 

A  gutta-percha  cap  may  be  fitted  to  the  chin  to  prevent 
displacement  of  the  divided  bone. 

Precautions  should  be  taken  to  prevent  the  falling  back  of 
ihi'  stump,  which  is  apt  to  occur  when  the  attachments  of  the 
hyoid  bono  to  the  jaw  have  been  extensively  divided.  This 
oiiiiplication  may  be  met  by  securing  the  tissues  of  the  stump 
to  the  tissues  at  the  sides  of  the  mouth  by  two  or  more  silk- 
worm-gut sutures.  These  sutures  may  be  allowed  to  cut 
their  way  out  in  the  coiu^e  of  time. 
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In  certain  cases,  in  order  to  effect  a  in..re  comi.lct© 
removal  of  the  cancerous  parte,  portions  of  the  jaw  have  been 
excised  together  with  the  tongue.  In  these  instances  the  im- 
plication of  the  floor  of  the  mouth  has  been  very  decided. 
These  operations  are  extensive  and  serious,  and  before  a 
surgeon  undertakes  so  grave  a  measure  he  should  be  quite 

convinced  that 
the  disease  has 
not  yet  become 
80  far  extending 
as  to  render  a 
complete  and 
satisfactory  ex- 
cision idmost  im- 
possible. 

B.  Excision 
after  Division 
of  the  Cheek. — 
This  method  has 
been  employed 
by.Jaoger{l8.57), 
Maisonneuve 
(185S),  CoHis 
Jordan,  Gant,   and 


Fig.  Mi. 

Indiion  of  Syniv 

c,  Billrutli'ii  iiuMsMin. 
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Rniix,  SwUllot ;  B,  Begiioli's  inctnon  ; 
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(1867),  Sir    William   Stokes,    Furneaux 
others. 

Tlie  incision  made  in  the  cheek  i.s  a  curved  one,  and 
extends  from  the  angle  of  the  mouth  to  the  anterior  edge 
of  the  masseter  muscle  (Fig.  313,  a).  It  has  been  modified 
in  many  unimportant  ways. 

A  straight  blunt-pointed  bistoury  is  used  m  the  making  of 
tho  incision.  While  the  cut  is  being  made,  an  assistant  gras^is 
the  tissues  of  the  cheek  above  and  below  the  line  of  the 
inci.sion  with  the  thumb  and  forefinger  of  each  hand.  In 
this  way  the  bleeding,  which  is  dis|)osed  to  be  very  free,  is 
controlled.  All  the  divided  vessels  nuisl  be  well  secured 
before  the  operation  is  proceeded  with. 

Tlie  two  flaps  of  the  cheek  are  now  hold  well  aside,  and 
a  gag  having  been  introduced  the  excision  of  the  tongue  is 
carried  out  through  tho  large  opening  which  has  been 
obtained. 
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c  Regnoli's  Operation.— Ilegnoli's  account  apjifared  in 
183S  (••  Hull,  dfllp  Scionze  Mod.  di  Hologiia"). 

An  incision  is  made  in  the  median  line  of  the  neck  from 
the  lower  margin  of  the  s}'mphysis  to  the  centre  of  the  hyoid 
bone  Two  lateral  incisions  extend  outwards  from  the  tipper 
end  of  the  median  cut,  and  follow  the  lower  border  of  the  jaw 
as  far  as  the  anterior  border  of  the  uiussuter  muscle  (Fifj.  314,B). 
Tlie  facial  artery  is  not  divided.  The  two  flaps  thus  iiuirkcd 
out  are  dissected  up,  and  contain  skin,  cellular  tissue,  and 
platysnia.  A  straight  sharp- pointe<l  bistoury  is  thrust  from 
below  upwards  behind  the  symphysis,  and  into  the  mouth  so 
that  the  point  appears  behind  the  incisor  teeth.  It  is  with- 
drawn, and  a  straight  blunt-pointed  bistoury  is  introduce<t  in 
its  phice.  The  insertions  of  the  genio-hyoid  and  genio-hyo- 
glossal  muscles  are  severed. 

The  knife  is  then  msidc  to  divide  the  anterior  insertions 

of  the  digastric  and   mylo-hyoi<I  nniscles,  and  the  mucous 

membrane  of  the  mouth  as  far  back  a-s  the  anterior  pillars 

of  the  fauces.     Such  vessels  as  are  divided  are  secured.     The 

tongue  is  now  seized,  and  is  draggetl  forcibly  through  the 

opening,  and  is  tlien  excised  by  means  of  .scissors,  tin-  same 

precautions  being  observed  with  regard  to  the  lingual  arteries 

»s  are  ilescribed  in  the  account  of  Syme's  opi-ration  (page 

193).   It  may  be  necessary  to  take  steps  to  previ.^ut  the  falling 

l>»ck  of  tlie   stiunp.     These  have   been   already  alluded   to 

(page  m\ 

A  drain  having  been  introduced,  the  woimd  is  closed. 
This  operation  has  been  niodilied  in  man}-  ways.  Billroth 
omitted  the  vertical  part  of  the  cut,  and  carried  the  curved 
submental  incision  much  further  l>ackwards  on  both  sides,  so 
as  to  be  able  to  ligature  one  or  botli  lingual  arteries  before 
extirpating  tlie  tongue  and  any  affected  glands  that  may 
ejisl(Fig.  314.C). 

11.  Removal  by  the  ficraseor. — The  ^craseur  has  been 
•ppliiid  to  the  tongue  in  several  ways.  It  has  been  intro- 
ducisl  through  the  mouth  or  through  an  incision  ma<^le  be- 
twtfji  the  symphysis  and  the  hyoid  bone.  It  has  been  em- 
ployed as  a  sole  means  of  dividing  the  tongue,  and  has  been 
Lused  as  a  supplementary  means,  a  part  of  the  excision  having 
Ixxn  effected  by  the  scissors  or  the  bistourv. 
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The  only  method  of  using  the  ecraseur  that  will  be  dealt  with 
is  that  advooated  by  Mr.  llorrunt  Baker,  and  described  by  him 
in  the  Britiak  Medicat  Juunxd  for  1SS3  (vol.  il,  page  765) : — 

"  A  gag  having  been  introduced,  two  threads  are  passed 
through  the  tongue,  about  one  inch  behind  the  tip,  and  half 
an  inch  on  eiich  side  of  the  middle  line.  One  of  these  looped 
threads  is  now  given  to  an  assistant  to  hold  tightly  ;  and  the 
operator  holding  the  other,  scores  the  dorsum  of  the  tongue  with 
a  blunt-pointed  scalpel,  exat-tly  in  the  rniddl<!  line,  extending 
the  cut  well  through  the  mucous  membrane  into  the  surface 
of  the  muscular  substance,  and  diviiling  the  tip  freely  down  to 
and  through  the  middle  line  of  the  fra'uum.  The  cut  may  be 
extended  back  as  far  as  the  operator  deems  necessary,  say,  for 
on©  inch  beyond  the  level  of  the  posterior  edge  of  the  cancer. 
He  then  takes  both  threads,  one  in  each  himd,  and,  using  the 
foretingers  much  in  the  same  way  that  he  would  for  tightening 
a  ligature  on  a  deep  vessel,  he  splits  the  tongue  into  two 
halves.  At  this  stage  of  the  operation  the  hivmorrhage  is 
usually  very  trifling  if  the  operator  has  taken  care  to  cut 
along  the  mid<lle  hne ;  and  even  if  he  is  a  httle  to  one  side  or 
the  other,  the  divided  vessels  are  small  antl  easily  ligatnre<l. 
The  thread  whicli  tethers  the  diKease<l  half  of  the  tongue  is 
now  pulled  quite  taut  either  by  the  operator  or  his  assistant; 
while  the  former,  with  bhmt-poitited  scissors,  snips,  as  far  as 
he  considers  necessary,  the  raucous  membrane  and  muscular 
fibres  which  connect  the  tongiie  with  the  anterior  part  of  the 
lower  jaw  heliind  the  symphysis.  He  then  runs  the  scis.sor8 
along  the  floor  of  the  mouth,  immediately  beneath  the  mucous 
membrane,  keeping  close  to  the  rauuis  of  the  jaw  imtil  he  has 
cut,  if  possible,  to  a  point  beyond  the  posterior  edge  of  the 
cancer.  Then,  with  his  foretinger  and  occasional  snips  with 
the  scissors,  he  frees  the  tongue  as  completely  as  may  be 
requisite  from  its  attachments  in  front  and  at  the  sides  and  in 
the  floor  of  the  mouth.  The  chief  point  aimed  at.  at  this 
stage  of  the  operation,  is  to  free  the  diseased  half  of  the  tongue 
in  such  a  manner  that  it  may  be  surrounded  by  the  loop  of 
the  Ecraseur  at  some  distance  behind  the  disease,  and  without 
danger  of  the  cord  slipping  forward  so  as  to  embrace  the 
neighbourhood  of  the  cancer,  and  much  less  the  cancer  itsel£ 

"This  is  by  far  the  most  important  part  of  the  operation; 
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and  should  the  surgeon  be  in  doubt  about  his  having  suffi- 
ciently freed  the  tongue  with  his  tingor,  he  should  again 
introduce  the  scissoi-s,  and  cautiously  diviflo  any  muscle  or 
other  structure  which  prevents  the  due  loosening  of  the 
tongue.  Having  now  freed  the  tongue  sufficiently,  one,  and 
sometimes  two,  blunt  curved  needles  are  uiiide  to  perforate 
it  at  some  distance,  an  inch,  or  more  if  possible,  behind 
the  cancerous  mass;  and  the  loop  of  the  ^craseur  is  now 
slipped  over  the  diseased  half  of  the  tongue,  and  adjusted 
behind  the  needles.  With  the  screvviiig-up  of  the  ecraseur 
this  part  of  the  operation  is  now  completed,  with  the  exception 
that,  very  commonly,  at  least  when  whipcord  is  enjploycd, 
the  main  vessel  and  some  other  tissue,  perhaps  nerve  fiiares, 
are  pulled  through  the  end  of  the  6craseur  after  the  softer 
substance  of  the  tongue  has  been  crushed  through.  Under 
tliese  circumstances  a  double  ligature  shoidd  be  passed  with 
an  aneurysm  needle,  and  the  strand  of  vessels  and  nerves 
divided  between  the  two  knots,  when  the  Ecraseur  will,  of 
course,  at  once  come  away,  and  the  main  vessels  will  be  left 
on  the  face  of  the  stump  securely  ligatured. 

"  In  the  event  of  both  sides  of  the  tongue  requiring  re- 
moval, an  ecraseur  should  now  be  slipped  over  the  other  hall 
after  it  has  been  sufficiently  freed  from  its  attachments,  and 
the  diseased  part  guarded  by  a  blunt-pointed  needle." 

Mr.  Baker  u.ses  an  ecraseur  of  moderate  size,  which  is 
curved  a  little  on  the  flat  near  the  end. 

Both  ends  of  the  looped  cord  are  shortened  at  the  same 
time,  and  the  material  of  the  loop  is  a  thick  whipcord. 

It  will  be  seen  from  the  above  account  that  the  Ecraseur  is 
on!}''  as  a  supplementary  means.  Its  use  is  for  the  most 
rt  restricted  to  that  seguient  of  the  tongue  which  eontivins 
the  lingual  arteries,  at  the  intended  point  of  division. 

Mr.  Baker's  operation  must  be  excluded  from  the  ordinary 

egory  of  Ecraseur  operation!?.  In  these  the  loop  is  placed 
round  the  tongue  in  such  a  way  that  the  excision  is  accom- 
ili8ho<l  by  the  instrument  alone.  If  Mr.  Baker's  method  be 
ioptod,  certain  of  the  very  defined  objections  to  the  Ecraseur 
are  removed. 

THE   CaorCE   OF  AN   OPERATION. 

Many  decided   and   yet   very  opposite  views  have  been 
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expressed  upon  the  question  as  to  which  is  the  best  means  of 
excising  the  tongue. 

Each  surgeon  will  eotumcnd  the  operation  ol'  wliich  he 
has  ]>ersonally  most  experience,  and  with  which  he  is  most 
familiar.  This  somewliat  conservative  attitude  is  not  weakened 
by  the  tact  that  it  is  difficult  to  sliow  liy  statistics  that  one 
particular  method — auiong  the  niore  uiodeiu  operations^is 
pre-eminently  the  most  satisfactory  and  the  most  successful. 
Whitehead's  operation,  in  the  hiuids  of  iir.  Whitehead,  has 
been  attended  with  very  admirable  results,  and  it  would  be 
imfair  to  consider  this  particular  excision  as  of  slight  value 
simply  because  anothej-  surgeon  obtains  less  satisfactory 
results  in  his  few  attempts  at  removing  the  tongue  with 
scissors.  It  wotdd  apj)ear  that  in  Kocher's  operation  better 
results  have  been  obtained  by  the  author  of  the  method  than 
by  any  other  surgeon  who  luus  followed  him. 

In  choosing  a  method  of  excising  the  tongue  it  is  obvious 
that  much  must  be  left  to  the  training  and  inclination  of  the 
individual  surgeon,  and  that  in  giving  advice  to  the  student 
it  may  be  excused  if  the  advice  is  a  little  bia.ssed  by  a  pereonal 
juid  po.ssibly  somewhat  restricted  experience. 

The  three  principal  methods  of  operating  are  those  first 
considered  in  the  above  aciwunt. 

The  ojierations  dealt  with  in  Section  4  have  little  to 
commend  them. 

I  would  venture  to  urge  the  following  propositions  in 
connection  with  th(.>  operation  of  excision  of  the  tongue  : — 

1.  The  organ  should  bo  removed  by  cutting,  i.e.,  either 
with  scissors  or  with  the  bistoury. 

2.  The  removal  should,  as  a  general  rule,  be  effected 
through  the  motith. 

3.  Everj'  means  should  be  taken  to  reduce  the  hasmoiThage 
to  a  minimum. 

4.  When  the  floor  of  the  mouth  is  involved,  or  the  glands 
are  extensively  involved,  the  excision  should  be  carried  out 
through  the  neck 

The  wound  made  by  a  surgeon  should  be  a  clean  cut — an 
incised  wound.  Such  a  wound  accomplishes  its  end  with  the 
least  possilile  auiount  of  injury  to  the  parts  involved,  and  such 
a  wound  Is  made  with  the  scissors  or  the  scalpel 
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The  use  of  the  ^crascur,  except  in  the  modified  manner 
advised  by  1[t.  Haker,  is  to  be  condemned. 

The  instrument  is  barbarous  and  obsolete,  and  is  not  in 
onformity  with  the  principles  of  mo<k'ni  surgery.  It  rcpre- 
ents  the  most  slovenly  and  the  leixst  efficient  method  of  re- 
moving a  part.  It  has  the  one  advantage  that  its  employ- 
ment involves  neither  skill,  judgment,  nerve,  nor  education. 

As  a  surgical  undertaking  excis-ion  by  the  ^criiseur  hii- 
•bout  it  a  distinct  air  of  .senility. 

In  the  place  of  the  clean  cut  it  leaves  a  wound  of  almost 
the  worst  kind,  viz.,  a  lacerated  and  contused  wound  ;  and 
inasmuch  as  septic  pneumonia  represents  the  chief  risk  after 
these  operations,  a  needlessly  evU  element  is  introduced  into 
the  measvu-a  The  loop,  as  usually  applied,  is  diflBcult  to 
direct  and  difficult  lo  maintain  in  place.  The  diseased  tis.sue 
cannot  be  removed  in  any  way  that  is  desired.  It  nmst  be 
removed  ujwn  a  stereotyped  plan.  The  loop  directs  the 
excision  Une.  It  must  be  a  rcgidar  line,  and  the  surgeon 
caimot  depart  from  it.  It  is  easy  for  the  loop,  imder 
the  great  tension  placed  upon  it,  to  encroach  upon  the 
cancerous  district  and  leave  some  of  the  implieuted  tissue 
behind.  The  ^craseur  can  but  feebly  imitate  the  deliberate 
and  intelligent  and  exact  excision  which  cim  be  accomplished 
with  the  scissors  or  the  scaliH'l. 

The  use  of  thLs  uncouth  instrument  is  excused  upon  the 
grounfl  that  it  renders  the  operation  bloodless.  In  the  Middle 
Ages  the  ecraseur  would  have  bt^en  a  useful  apparatus,  but 
since  that  period  certain  methods  of  checking  bleeding  havt- 
been  intro<luced,  and  these  can  be  as  well  applied  to  the  cavity 
of  the  mouth  as  to  the  palm  of  the  hand. 

Even  im  exaggerated  terror  of  htt'morrhago,  and  a  sense  of 
incompetency  in  dealing  with  it,  afibrd  no  excuse  for  leaving 
in  the  mouth  a  wound  that  must  in  a  few  days  exhibit  a 
sloughing  surface. 

The  objections  here  raised  do  not  apply  to  the  method 
of  operating  described  on  page  196.  In  that  procerhire  the 
niuin  jKjrtion  of  the  raw  surface  left  is  represented  by  an 
incised  wound,  and  only  a  comparatively  small  area  would 
show  the  tract  of  tlio  ecrnseur.  Mr.  Baker's  method  differs 
itluiost    in    totu    from    the    operations    which    ai'e    usually 
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nssociated  with  the  use  of  the  ^craseur,  and  in  which  the  whole 
tongue  is,  with  Utile  or  no  preparation,  inohuled  in  the  looped 
cord.  Ifr.  Baker  has  applied  his  method  to  forty  cases,  with 
only  tive  deaths,  one  of  which  was  due  to  diphtheria. 

Tlie  galvimic  ecrasoiir  has  been  so  generally  condemned 
in  these  operations,  that  it  only  remains  to  regret  that  it  is 
still  occasionally  employed.  It  has  all  the  disadvantges  of 
the  simple  6craseur,  witli  the  additional  evils  that  it  leaves 
a  still  I'otiler  wound,  and  is  peculiarly  prone  to  be  followed 
by  secondary  hiemorrhage.  In  six  cases  of  removal  of 
the  tongue  by  the  galvanic  (^craseur,  mentioned  in  the  last 
report  of  the  London  Hospital  (1889),  secondary  bleeding 
occurred  in  three.  Mr.  Barker  states  that  out  of  sixteen 
excisions  with  the  galvanic  loop  at  University  College 
Hospital,  eight  patients  died. 

Uemoval  through  the  mouth  involves  no  womid  beyond 
that  made  in  the  tongue.  I  have  not  yet  met  with  a  case 
in  which  .oplitting  of  fhf  cheek  ap]>eared  to  be  called  for. 
Mr.  Butlin  states  that  division  of  the  cheek  is  of  immense 
advantage  in  cases  of  extensive  disease.  More  room  is  ob- 
tained, a  better  light  is  afforded,  as  well  as  a  better  command 
over  the  stump  of  the  tongue.  It  is  open  to  question  whether 
these  advantages  may  not  be  obtained  in  other  and  more 
satisfactory  ways. 

Sifme's  Oprrntion  is  ipu'te  needlessly  severe,  and  needlessly 
complicated.  The  after-treatment  is  of  long  duration,  and 
trouble  often  arises  from  the  divided  bone.  As  the  attach- 
ments of  the  tongue  to  the  hyoid  bone  are  extensively  divided, 
the  stump  is  apt  to  fall  back,  and  the  control  over  the  laryiix 
may  be  so  modiHed  that  the  patient  is  less  well  able  to  pre- 
vent discharges  from  running  into  the  air-passages. 

The  last-named  of  these  objections  may  apply  to  Rttgnoli's 
Opn-atuyn.  It  gives  good  access  to  the  Hoor  of  the  mouth, 
and  may  be  employed  when  tiie  tip  of  the  tongue  and  the 
anterior  part  of  the  floor  of  the  mouth  are  involved.  It  fails, 
however,  to  provide  an  equally  free  access  to  the  base  and 
lateral  parts  of  the  tongue.  Billroth's  modiiication  of  this 
operation  has  distinct  advantages  over  the  parent  method. 

Of  the  three  eeUcted  methoih  of  excision  (viz.,  ^\^lite- 
head's  operation,  excision  after  ligature  of  the  Unguals,  and 
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Kocher's  operation),  I  would  venture  to  think  tliat  the 
excision  of  the  ton^^ue  after  securing  the  lingiiiils  at  the 
neck  is  the  best  operation  in  the  usual  run  of  cases,  and 
that  Kocher's  operation  may  bo  with  advantage  employed 
when  the  glands  are  much  involved,  and  especially  when 
one  side  ot  the  floor  of  the  mouth  hits  been  invaded.  Of 
the  value  of  WTiitehoad's  operation  there  is,  however,  no 
question. 

The    posable    advantages    of    the    method    of   exciewn 
tr  aecuring   the   lingualti   over   Whitehead's  method   are 
Uieae: — 

In  the  former  operation,  the  excision  can  be  conducted 

very  safely  and  easily.     There  is  no  pool  of  blood  on  the  floor 

of  the  mouth  to  obsciu-e  the  surgeon's  movements,  and  the 

excision  can  be  carried  out  with  great  accuracy  and  precision. 

In  Whitehead' 8  operation,  the  bleeding  may  be  copious  and 

sufficiently  free  to  hamper  the  surgeon's  movements,  and  to 

complicate  the  operation.     To  an  inexperienced  operator  the 

bleetUng  may  be   alarming,  and   may   lead    to   hurried  and 

incoherent  action.    The  fact  that  the  hiemoiThago  Is  readily 

controlled  does  not  render  it  the  less  troublesome  or  a  less 

serious  complication  during  the  actual  excision. 

The  advantages  of  the  method  liy  socuving  the  linguals  are 
not  limited  to  the  one  feature  of  rendering  the  operation  almost 
bloodless,  and  relieving  the  surgeon  of  all  anxiety  as  to  hiemor- 
rhji|;c.  In  cutting  down  iipr)ii  the  arteries  the  subn.axillary 
Iniiphatic  glunds  are  exposed,  and  may  bo  removed  il'  found 
'"  U>  enlarged.  I  have  often  excised  glands  which  were 
tliscovered  during  the  ojieration,  but  which  were  not  to  be 
fell  through  the  skin  before  the  operation  was  commenced. 
h  necessary,  also  the  floor  of  the  mouth  can  bo  opened  up 
*nd  the  submaxillary  salivary  gland,  which  is  not  infi^- 
tiueiitly  lulherent  to  the  dis<!iised  tissues,  can  be  removed  with 
the  greatest  readuiess. 

It  has  been  said  (1)  that  the  preliminary  ligature  of  the 
"iigiials  adds  to  the  dangers  of  the  excision ;  (2)  that  it 
"Evolves  a  dithcult  operation  which  consumes  a  great  deal 
of  tiine,  and  (3)  that  the  bleeding  may  bo  as  free  after  the 
li'i',iia]s  have  been  secured  as  it  is  when  no  such  precautioa 
>*  i^cn  ^Jocobson). 
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My  answer  to  these  objections  is  as  follows : — 

1.  I  find,  from  the  Register  of  the  London  Hospital, 
that  I  have  removed  the  entire  tongue  with  scissors  (after 
ligaturing  both  Unguals  in  the  neck)  thirty-four  times.  Of 
these  thirty-four  patients  two  only  died  from  the  operation 
<one  of  pn»;nnumia,  the  other  of  pyaaniia).  A  third  patient, 
with  aortic  and  mitral  disease,  died  suddenly  very  shortly 
after  the  oijeratiou,  but  it  would  be  scarcely  just  to  ascribe 
this  death  to  this  particular  excision.  These  figures  will 
show  that  tlie  ojHTation  is  not  unduly  dangerous.  I  might 
a<ld,  that  1  have  had  no  death  from  this  operation  in  pri- 
vate practice. 

2.  I  have  ligatured  the  lingual  artery  in  considerably  more 
than  sixty-eight  instances  (i.e.,  both  arteries  in  the  thirty-four 
■eiises).  The  operation  is  easy,  and  botli  Unguals  can  be  se- 
cured within  tifteeu  to  twenty  minutes.  Since  attention  was 
drawn  to  the  length  of  time  involved  in  this  operation,  I 
have  noted  that  seven  minutes  represents  a  fair  period  of  time 
within  whi<!h  the  ligature  of  one  vessel  may  be  completed. 

3.  With  regard  to  the  thii-d  objection,  I  can  only  add 
that  in  no  iiistance  in  which  T  have  ligatured  both  arteries 
have  I  fomid  any  bleeding  which  caused  the  least  incon- 
venience, and  very  Uttle  that  called  for  any  treatment 

I  have  known  other  slnieturcs  to  be  ligatured  in  the 
place  of  the  Ungual  artery,  and  the  bleeding  as  a  consequence 
to  have  been  very  free,  "  as  free  as  in  the  usual  operation 
with  scissors."  It  is  by  no  nipans  ditticult  to  make  a  mistake 
in  securing  this  small  and  deeply  placed  ves.sel. 

The  anatomy  of  the  tongue  is  simple,  and  is  well  known ; 
the  anastomoses  of  the  Ungual  arteries  have  been  thoroughly 
<leTuonstrati'd,  and  my  experience  has  distinctly  taught  me 
that  if  both  Ungual  arteries  are  securely  ligatured  as  they 
pass  beneath  the  hyo-gIo.s.sus  muscle,  the  bleeding  from  the 
stump  of  the  tongut-  will  be  arrested.  Jlr.  .Tacobson's  position 
is,  that  after  both  Unguals  have  been  ligatiu-od  in  the  neck, 
the  bleeding  from  the  divided  tongue  may  be  as  free  as  if 
the  arteries  had  never  been  secured  ("  Ojierations  of  Surgery," 
page  362).  No  anatomical  reivsons  are  given  to  support  this 
statement,  which  appears  to  be  founded  only  upon  an  experi- 
t!Uce  of  three  cases. 
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Kocher^s  Operation  is  severe,  and  involves  a  wide  opening 
up  of  the  connective  tissue  of  the  neck. 

It  appears  to  be  somewhat  too  extensive  for  the  ordinary 
case  of  excision  of  the  tongue,  and  many  surTemis  may  be 
inclined  to  dispense  with  the  jdvliminary  tntchfutomy. 

The  incision  can  be  carried  out  easily  and  completely,  and 
the  haemorrhage  can  be  kept  well  under  control. 

The  operation  is  well  suited  for  cases  in  wliich  the  tongue 
is  aSected  far  back,  in  which  diseased  glands  exist,  and  in 
which  the  floor  of  the  mouth  is  involved  upon  one  side.  The 
resulting  womid  can  be  kept  clean,  but  the  after-treatuient  is 
tedious.  In  one  very  successful  case  reported  by  Mr.  Barker 
{Lancet,  October  15,  1887),  it  is  noted  that  the  patient 
continued  to  be  fed  with  a  tube  for  sixteen  days  after  the 
excision. 

THE   AFTER-TREATMENT. 

In  a  case  of  excision  of  the  tongue  after  ligature  of  the 
]inguals  in  the  neck,  the  following  treatment  is  carried 
out: — 

Nothing  Ls  applied  to  the  mouth  at  the  time  of  the  opera- 
tion. The  slight  oozing,  and  the  salivation  whit/h  continues 
for  some  hours  after  the  excision,  render  an  application  of 
little  avail.  When  the  mouth  is  fairly  ilry,  its  floor  is  dusted 
over  with  io<loform. 

The  patient  Ls  encouraged  to  sit  up  in  bed  as  soon  as 
possible.  Morphia  should  be  avoided  whenever  it  can  be :  it 
dulls  the  reflex  sen.sil)ility  of  the  patient,  and  may  cause  him 
to  allow  fluid  to  nin  down  into  the  air-passages. 

The  man  must  be  impres.sod  with  the  importance  of  allow- 
ing nil  discharge  to  escape  from  the  mtmth,  and  of  swallowing 
toae  of  it 

The  mouth  must  be  kept  constantly  wa,shed  out.  This 
rinsing  of  the  mouth  cannot  be  too  fretpiently  jicrformed 
Every  half-hour  in  the  day,  and  two  or  four  times  in  the 
niglit,  are  not  too  often.  The  best  wash  is  carbolic  lotion 
(liuOO  to  1  in  80). 

After  certain  of  the  wa.shings,  say  three  or  four  times  a 
*■*?.  the  floor  of  the  mouth  is  dried  with  a  pledget  of  cotton- 
*"<j1,  and  iodoform  is  dusted  over  the  raw  surface.     It  soon 
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fonns  a  more  or  less  consistent  pelliele  over  the  stuinp.    A 
watch  must  be  kept  for  the  symptoms  of  iodoform  poisoning. 

During  tho  first  twcntv-t'our  houre  the  patient  should  !w 
fed  per  rectum,  and  ice  only  shoul<i  be  taken  by  the  mouth. 
The  use  of  ice  should  be  very  moderate,  as  it  does  little  but 
till  the  mouth  with  fluid,  which  gives  the  patient  some  troiibla 
to  get  rid  of  At  the  end  of  twenty-four,  or  at  the  latest  forty- 
I'ight  hours,  the  patient  should  swallow  food  It  is  best  given 
with  an  ordinary  feeder,  while  the  man  sits  upright,  with  his 
head  inclined  to  one  side. 

The  diflSculty  of  swallowing  is  usually  got  over  with  a 
little  patience  and  practice.  Should  the  patient  be  quite 
unable  to  swallow,  then  he  must  be  fe<l  with  an  oesophage«I 
tube. 

One  feature  in  the  after-treatment  of  these  cases  must  not 
be  lost  sight  of  The  patient  mu^t  be  well  fed.  As  soon  as 
enough  nourishment  is  taken  per  os,  the  nutrient  enemat* 
may  be  discontinued.  After  every  occasion  upon  which  food 
is  taken,  the  mouth  must  bo  well  washed  out. 

Now  and  then  the  cavity  may  be  flushed  out  w4th  an  irri- 
gator. These  operation  cases  demand  the  undivided  attention 
of  two  nurses,  one  for  day  duty  and  one  for  night,  for  u\<od 
the  careful  nursing  of  the  case  as  much  of  the  success  de- 
pends as  u]»n  the  operation. 

No  drainage  of  the  mouth  cavity  is  needed  in  these  MStt 
If  the  part  becomes  undidy  otl'ensive,  a  stronger  solution  of 
carbolic  acid  must  be  used,  and  the  mere  rinsing  out  of  the 
mouth  must  be  replaced  by  a  Hushing  out  of  the  cavity  fith 
the  irrigator.  The  condition  seems  to  be  relieved  also  b^ 
allowing  a  carbolic  steam  spray  to  play  about  the  head  ot 
the  patient's  bed. 

These  perpetual  washings-out  of  the  mouth  involve  con- 
siderable annoyance  to  the  patient,  but  they  are  necessary 
only  for  a  few  days,  and  it  uuist  be  borne  in  mind  that  the 
usual  cause  of  death  after  these  operations  is  septic  pn^"" 
monia. 

The  wounds  in  the  neck  are  treated  in  the  usual  *»y 
They  almost  invariably  heal  up  by  first  intention. 

The  patient  may  be  allowed  up  on  the  fourth  day,  and  in  the 
majority  of  the  cases  I  have  treated  at  the  London  Hospit» 
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the  patient  has  left  the  hospital  botweon  the  seventh  and  the 
tenth  day  after  the  excision. 

I  have  been  very  much  disuppoiiited  with  a  solution  of 
permanganate  of  potash  its  ii  wash,  and  have  long  since  given 
it  up.     Boracic  lotion  is  still  more  ineffective. 

Some  surgeons,  notably  Woelfler.  have  advised  that  the 
floor  of  the  mouth  be  packed  with  iodoform  gauze.  I  have 
tried  this  dressing,  but  cannot  recommend  it  It  was  em- 
ployed by  Mr.  Butlin  in  one  ca-sc,  and  the  patient  died  of  septic 
pneumonia.  Mr.  Whitehead  tried  it  also  in  one  case,  and  the 
patient  swallowed  the  dressing. 

Mr.  ^\^litehead  employs  the  varnish  with  which  his  name 
is  associated  (page  18.S).  He  does  not  encourage  hi.^  patients 
to  consider  themselves  invalids.  Tlieyget  uj)  on  the  day  after 
the  operation,  and  may  on  tliat  day  take  o]ien-air  exercise. 
Food  is  administered  by  the  mouth  on  the  day  after  the 
excision.  In  the  matter  of  rapidity  of  re<;overy,  Mr.  White- 
head's eases  stand  pre-eminent. 

Kocher  and  many  others  advise  that  the  patient  be  fed  with 
M  tube  to  prevent  any  of  the  nutriment  prescribed  from  lodg- 
ing in  the  mouth  and  decomposing  there.  I  would  venture 
to  think  that  the  tube  should  only  be  employed  in  those  few 
cases  in  which  the  patient  appears  to  be  really  unable  to 
swallow.  Even  in  such  instances  the  sooner  it  is  abandoned 
the  better. 

The  wholesale  cauterisation  of  the  wound  immediately 
lifter  the  operation,  with  pure  carbolic  acid,  a  strong  soltition 
of  chloride  of  zinc,  or  powdered  permanganate  of  potash, 
cannot  be  other  than  condemned.  It  is  purposeless,  and 
Attended  with  intense  pain. 

The  after-treatment  of  these  cases  involves  three  great 
factors : — 

1st,  Let  the  patient  be  well  fed. 

2nd,  Let  all  discharges  escape  from  the  mouth. 

3rd,  Keep  the  cavity  of  the  mouth  clean  and  sweet 

The  After-resolts. — It  is  estimated  that  the  duration  of 
life  in  cases  of  cancer  of  the  tongue,  when  no  treatment  is 
carried  out,  is  twelve  to  eighteen  months. 

It  has  been  clearly  shown  that  even  when  recurrence 
-occurs  after  excision,  the  patient's  life  has  been  prolonged,  his 
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inor(>  distressing  symptoms  relieved,  and  his  comfort  greatly 
a<lded  to. 

Tiikinp  excision  of  the  tongue  generally,  the  mortality  of 
the  operation  is  now  probably  below  10  per  cent 

Not  many  years  ago  the  mortality  was  30  per  cent,  and 
between  the  years  1S60  and  1880,  Billroth  gives  the  mortality 
as  220  per  cent. 

Mr.  Butlin  thus  analyses  seventy  cases  of  excision  for 
cancer : — 

8  dird  of  the  operalion. 

19  were  loat  night  of. 

32  died  of  early  recurrence. 

5  were  alive  up  to  periods  varying  from  some  months  to  over  two  years. 

6  were  alive  more  than  three  years  after  the  opemtion. 

70 

If  the  three  years'  test  be  applied  to  these  cases,  the 
number  of  patients  "  cured "  out  of  the  seventy  would  be 
represented  by  85  per  cent- 
Individual  statistics  are  of  little  value  as  means  for  com- 
parison. 

Whitehead  has  removed  the  tongue  for  cancer  139  times 
(in  104  of  these  the  exci.sion  was  effected  with  scis.sors),  with 
20  deaths.     A  mortality  of  19-21  per  cent 

Baker's  operation  uith  the  (^craseur,  as  performed  by  himself 
in  forty  cases,  was  attended  by  five  deaths  (one  of  these  was  a 
death  from  di]ththeria).  In  a  large,  or  possibly  the  larger,  pro- 
portion of  these  cases  only  one-half  of  the  tongue  was  removed. 

Kocher  lias  performed  the  operation  known  by  his  name 
sixteen  times,  with  one  death. 

I  have  excised  the  entire  tongue  with  scissors,  after  a 
preliminary  ligature  of  the  lingiutls  in  the  neck,  thirty-four 
times  at  the  London  Hospital  Three  patients  died,  and  of 
this  number  one  died  suddenly  from  heart-disease. 

Nine  eases  of  removal  of  the  tongue  with  the  wire  ^craseur 
performed  at  the  London  Hospital  between  the  years  1885 
and  1889  resulted  in  three  deaths  and  one  case  of  secondary 
hiemorrhage. 

The  most  usual  cause  of  death  has  been  septic  pneumonia, 
and  after  that  pyemia.  A  few  liave  died  of  cellulitis,  erysipelas, 
exhaustion,  etc. 
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Removal  of  Tumodrs  of  the  Tonsil. 

The  growths  concerned  in  these  ojicrafions  are  usually  eitbei 
epithelioma'^,  or  round-celled  sarcomatti. 

The  malignancy  of  these  tumours,  their  rajnd  growth, 
the  early  implication  of  the  lymphatic  glands,  and  the  deep 
position  of  the  tonsil,  have  rendered  all  attempts  to  remove 
them  exceedingly  imsatisfactory. 

The  operation  may  give  reUef 

The  tonsil  is  in  relation  externally  with  the  superior  con- 
strictor, and  corresponds,  as  regards  the  surface,  to  the  angle 
of  the  lower  jaw.  It  Ls  very  vascular,  receiving  blood  from  the 
tonsillar  and  palatine  branches  of  the  facial  artery,  from  the 
descending  palatine  branch  of  the  internal  maxillary,  from 
the  dorsal  is  lingua;  of  the  lingual,  and  from  the  ascending 
pharyngeal.     The  internal  carotid  is  aljout  four-tifths  of  an 
inch  to  the  outer  and  posterior  aspect  of  the  tonsil,  but  may 
be  brought  near  to  it  when  the  vessel  is  tortuous.     The  facial 
artery,  also  when  tortuous,  may  be  brought  close  to  the  front 
bonier  of  the  tonsil.     Of  important  cervical  structures  the 
nearest  to  the  tonsil   is   the  glosso-pharyngeal   nerva      The 
ascending  pharyngeal  artery  is  also  in  near  relation  with  iL 

A  tumour  of  the  tonsil  may  be  removed  through   the 
mouth  or  through  the  neck  (phar}'ngotomy). 

1.    OPER.1TION  THROUGH   THE   MODTH. 

As  a  preliminary,  a  loop  of  soft  catgut  should  be  placed 
upon  the  common  carotid  artery.  (Set;  page  152,  vol  i.)  If 
tliis  loop  be  drawn  upon  during  the  ojieration,  the  bleeding 
"ill  be  restrained,  and  in  the  event  of  any  large  branch  being 
•Jinded,  the  control  of  the  hoemorrhage,  which  is  effected  by 
»  temporary  occlusion  of  the  trunk,  will  give  the  surgeon  the 
Itsi  opportunity  of  securing  the  vessel. 
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A  tracheotomy  should  be  performed,  and   the   air- pas- 
sage be  blocked,  either  by  means  of  Trendelenburg's  tampon- 1 
cannula  or  by  some  other  of  the  methods  which  have  been 
already  described  (page  151). 

The  patient's  head  and  shoulders  must  be  well  raised,  and  I 
the  best  possible  light  obtained. 

A  Mason's  gag  is  introduced  upon  the  side  opposite  to 
the  affected  tonsil,  and  the  mouth  is  as  widely  opened  as  is 
possible.  The  excision  should  be  eft'ectod  by  long  straight 
scissors,  similar  to  those  used  for  Whitehead's  operation  on 
the  tongue.  The  growth  may  be  fixed  by  long  slender  for- 
ceps of  the  dissecting-room  pattern  (but  with  toothed  points), 
or  by  a  tenaculum. 

If  it  appears  that  sufficient  room  cannot  be  obtained 
through  the  mouth,  the  cheek  must  be  slit  up  as  far  as  is 
necessary.  In  eftecting  this  division  the  facial  artery  will 
be  severed 

The  operator  now  proceeds  to  carry  out  the  excision.  In 
the  case  of  a  sarcoma,  the  growth  (when  the  mucous  mem- 
brane has  been  divided  over  it)  may  sometimes  be  shelled 
out  with  comparative  ease,  the  surgeon  using  his  forefinger, 
and  supplementing  its  action  with  a  broad  periosteal  ele- 
vator. H 

When  the  growth  cannot  be  dealt  with  in  this  way,  it 
must  be  removed  by  cutting  with  the  scissors. 

In  carrying  out  the  excision,  the  operator  may  encroach 
upon  the  palate  or  approach  the  tongue.  h 

The  mass  should  be  drawn  well  into  the  mouth,  and  its  | 
excision  should   be  eft'ected  deUberately  and  precisely,  and 
without  undue  haste. 

Bleeding  may  be  checked  by  sponge  pressure  or  by  pres- 
sure  forceps,  or  by  torsion. 

The  use  of  the  {-crixseur  in  such  cases  is  to  be  condemned, 
and  an  attempt  to  remove  the  mass  with  the  galvanic  cautery 
or  with  Paquelin's  cautery  is  needlessly  dangerous.  By 
using  the  cautery  in  this  deep  cavity,  it  is  probable  that 
the  growth  would  be  but  imperfectly  removed,  while  great 
risk  would  be  incurred  of  producing  eschars  on  the  walls  of 
adjacent  blood-vessels,  and  of  establishing  conditions  favour- 
able for  secondary  hamorrhage  and  for  septic  processes. 
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2.  OPERATIOV  THROUGH  THE  NECK  (PHAUYNQOTOMY). 

A.  Oheever's   Method. — An  incision  soinf!  three  or  four 

L^incslies  in   length   is  made  along  the  anterior  border  of  tlie 

^fct^mo-auistoid  muscle  from  the  level  of  the  lobule  of  the  ear 

to    Ix'iow  the  level  of  the  tumour.     A  second  incision  is  made 

r«ui  angle  to  the  first  along  the  body  of  the  lower  jaw. 
The  tiaps  of  skin  bounded  by  these  incisions  are  drawn 
*s»c3p.  and  a  dissection  is  carried  dovm  to  the  tumour. 

In  dividing  the  superHcial  structures,  the  commencement 
■the  external  jugular  vein  will  probably  be  severed.     The 
si»  raiLst  be  well  opened  up.     The  lower  branches  of  the 
nerve   will   be  encountered.     The   stylo-hyoid,  stylo- 
,  stylo-pharyngeus,  and  probably  the  digastric  muscles, 
"nwd  to  be  divided. 
The  facial  artery  and  vein  cross  the  area  of  the  wound, 
"^ci  must  be  ligatured  and  divided. 
^L  The  submaxillary  gland  is  drawn   forwards,  the  parotid 

^P>PMrards. 

The  internal  jugular  vein  and  internal  carotid  artery  will 

»v®    exposed,  and  must  be  drawn  outwards  with  retractors. 
The  dissection  terminates  at  the  pharyngeal  wall 
The  tumour  is  now  reached,  and  is   removed  with  the 
•'^'^■Ipel  or  scissors,  together  with  the  portion  of  the  pharyngeal 
**1J  lo  which  it  is  attached. 

Tlie  use  of  the  actual  cautery  in  these  cases  is  to  be 
^»***aclenmed. 

Hf         .Any  enlarged  gland  met  with  during  the  dissection  may 

B«*  «"emoTed.     The  skin- wound  is  closed  and  a  drain  inserted. 

In  the  place  of  the  incision  along  the  ramus  of  the  jaw, 

*!»•,    GoUling  bird  slit  up  the  cheek,  and  was,  in  that  way, 

*na*l.ilcd  to  approach  the  growth  from  both  sides  (Clin.  Soc. 

'^'*<*  tin.,  vol  xvi.,  page  9). 

R  Ciemy's  Method. — A  tracheotomy  is  performed,  and 
i"***   air-passage  ocdiidi^d  by  Trendelenburg's  tampon-cannula, 
or  V»y  some  other  means.     {See  page  151.) 

An  incision  Is  ineline<l  downwards  and  outwards  from  the 
•^i^le  of  the  month  to  the  imterior  border  of  the  mus.setor, 
'^d  theuco  to  the  level  of  the  hyoid  bono. 

The  lower  jaw  is  exposed,  and  is  divided  just  in  front  of 
««•  last  molar,  the  saw-cut  following  the  same  inclination  as 
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the  skin  incision.  Tho  two  portions  of  bone  are  held  wctt  M 
aside.  The  following  muscles  will  need  to  be  diviflrtl:"  1 
Buccinator,  digastric,  stylo-glossus,  styln-hyoid,  stylo-pharyu-  ' 
geus ;  and  the  followiug  vussets  will  need  to  be  securf<l: —  i 
The  facial  artery  and  vein,  and  probably  the  lingual  and  it*  ■ 
vein,  (.'are  must  be  taken  of  tht»  salivary  glands,  and  of  the 
lingual,  hypoglossal,  and  glosso-pharyngeal  nerves. 

The  tumour  is  removed  wth  the  scalpel  or  scissors.  The 
two  fragments  of  the  jaw  are  adjusted  by  silver  sutures.  The 
skin  wound  is  closetl,  and  also  the  wound  in  the  mucou* 
membrane  of  the  choeL 

A  dr;unag('-tubo  should  be  emplo3'ed. 

c.  Mickulicz's  Method. — A  preliminary  tracheotomy  is 
performed,  and  Trendelenburg's  tube  or  some  other  tampoa 
employed. 

An  incision  is  made  from  near  the  tip  of  the  mastoid  pro- 
oess  to  the  level  of  the  greater  cornu  of  the  hyoid  bone. 

The  soft  parts  are  then  raised  from  the  ascending  ramus 
of  the  ma.\illa.     Special  cure  umst  be  taken  of  the  parotid 
gland,  facial  nerve,  and  external  carotid  arterj*.     The  raspa- 
tory is  freely  employed.      With  the  nigine,  the  periosti-iim 
is  separated  from  tho  inner  and  outer  surfaces  of  the  as- 
cending ramus,  near  the  angle.     The  bone  is  here  divided, 
and  the  whole  or  jmrt  of  the  ascending  ramus  is  exi'i.<etl- 
The  body  of  the  jaw  is  drawn  forward  and  the  growth  et— 
posed.     The  muscles  in  relation  with  the  upper  part  of  th^ 
outer  wall  of    the   pharjiix   will   need    to   be   divided  (nc^ 
the  previous  operation). 

The  opening    of    the   pharynx   is   delayed   till    the  la 
moment. 

Tho  tumour  is  exposed  and  removed  with  scissors  or  ti»-"® 
scalpel. 

Comment. — These  operations    have,   up    to    the  preset"^* 

time,  proved  very  unsatisfactory.     There  are  the  difficulties ' 

Hrst,  of  treating  the  cases  early  enough ;   and,  secondly,  ^"^^ 
eftecting  a  complete  removal     A  summary  of  the  litenuur 
of  the  subject  has  l>een  given  by  Dr.  Benno  Laquer  (Berlwf 
Idin.  Wo<henx.,  Oct  27.  1K!)0). 

The  intra-oral  method  should  be   attempted   when  th«^ 
growth    is  quite    small    and   easily   defined.      In  all  othe^' 
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instances,  especially  where  there  is  any  glandular  implication, 
the  pharynx  should  be  opened  from  the  neck.  If  there  be 
extensive  gland  disease,  any  operation  will  probably  be  quite 
imjustiiiable. 

Mr.  Butlin  gives  the  following  as  the  results  of  twenty- 
three  operations  for  the  removal  of  malignant  tumours  of  the 
tonsil : — Three  died  from  the  operation  ;  three  were  lost  sight 
of;  ten  perished  from  rapid  recurrence,  and  four  from  some- 
what later  recurrence ;  three  only  were  alive  at  periods 
respectively  of  four,  twelve,  and  twenty-four  months  after 
the  operation. 

The  After-treatment  of  these  cases  resembles  that  carried 
out  in  the  more  extensive  operations  for  the  excision  of  the 
tongue  (e.g.,  Kocher's  operation,  page  191). 

The  mouth  must  be  kept  scrupulously  clean,  every  facility 
must  be  afforded  for  free  drainage,  the  wound  must  be  fre- 
quently irrigated,  and  when  the  neck  has  been  opened  the 
patient  should  be  fed  through  a  tube  for  some  days  after  the 
operation. 

The  head  should  be  fixed  after  the  manner  adopted  in 
treating  cases  of  cut  throat 
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CHAPTER   VIL 

OPERA'nONS  ON  THE  CEsOPHAQUa 
CESOPHAGOTOMT. 

Anatomical  Points, — The  gullet  commences  opposite  the 
cricoid  cartilage,  and  on  a  level  with  the  sixth  cervical 
vertebra. 

The  average  diameter  of  its  lumen  is  20  m.m.  (the  width 
of  a  sixpenny  piece)  ;  at  the  cricoid  cartilage  the  width  is  only 
14  uj.ni.  The  oesophagus  in  the  neck  follows  the  curve  of  the 
(•t'rvi(;al  spine,  and  also  curves  a  little  laterally  (to  the  left), 
the  sweep  of  the  curve  extending  from  the  cricoid  to  the 
root  of  the  neck.  It  is  in  close  relation  in  the  neck  with  the 
trachea,  the  thyroid  body,  the  carotid  arteries  (especially  the 
left),  the  inferior  thyroid  artery,  the  middle  thyroid  veins,  and 
the  ro(;urrent  larjTigeal  nerves. 

The  operation  of  oesophagotomy  is  carried  out,  as  a  rule, 
for  the  removal  of  foreign  bodies  which  have  become  im- 
puctc'd  in  the  tube.  In  one  or  two  instances  attempts  have 
l>oou  iiiiulo  to  dilate  a  simple  structure  of  the  gullet  through 
iiii  incision  in  the  neck. 

Instruments  required. — Gag ;  tongue  forceps;  oesophageal 
bougie  and  forceps ;  scalpels ;  bliuit-pointed  bistoury ;  re- 
nnet ors  ;  shiiip  hook  ;  artery  and  pressure  forceps ;  dissecting 
forceps;  long-bhulod,  toothed  dissecting  forceps;  scissors; 
needles;  ncodlo-holder;  periosteal  elevator  to  assist  in  re- 
nu)vin;..j  the  foreign  body. 

The  Operation. — -The  general  features  of  the  operation 
are  siniihir  to  those  which  attend  a  ligature  of  the  common 
eari>tid.  {Si-e  {>ago  153,  vol.  i.)  The  gullet  is  approached  from 
the  left  .side  of  the  neck,  iuasnmoh  as  the  tube  inclines  to  that 
siilo.  Should  the  foreign  body  be  felt  more  distinctly  upon 
the  ri>;ht  side,  then  the  incision  may  be  made  in  that  quarter. 

The  shoiiUU-rs  an.>  well  raised,  the  head  is  a  little  extended, 
ami  is  turned  to  the  right  or  opposite  side. 
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_  Every  attempt  should  have  been  made  to  define  the  exact 
■pBition  of  the  foreign  body  before  the  incisiou  is  begiia  The 
situatiou  of  the  cut  will  be  iuHiienced  by  the  locahty  of  the 
foreign  body.  Very  usually  it  is  the  commencement  of  the 
(esophagus  that  is  expost^d. 

The  skin  incision  will  commence  opposite  to  the  upper 
border  of  the  thyroid  cartila^re,  and  will  be  continued  do^vn- 
wards  along  the  anterior  border  of  the  stemo-mustfiid  muscle 
for  about  three  inches. 

The  first  stops  of  the  operation  are  identicul  with  those  for 
ligaturing  the  common  carotid.     (See  page  153,  voL  i.) 

As  soon  as  the  skin  and  fascia  have  been  divided,  the 
finger  should  be  intro<luced  into  the  woimd,  and  the  position 
of  the  impacted  substance  be  further  defined. 

The  orao-hyoid  muscle  is  drawn  downwards,  and  must  be 
dividetl  if  n<3<'essary.  The  sterno-hyoid  and  stomo-tbyroid 
mus<;lcs  must  be  drawn  a  little  asitie,  and,  in  cases  where  the 
lori'ign  body  is  low  down,  may  need  to  tuidei-go  some  division 
of  their  fibres. 

The  sterno-raastoid  and  the  large  vessels  are  drawn  out- 
wards.   The  carotid  sheath  is  not  disturbed. 

The  trachea  and  larynx  are  drawn  over,  or  rather  tilted 
over,  to  the  inner  or  opposite  side. 

The  position  of  the  gullet  can  now  be  readily  made 
out, 

It  may  be  desirable  at  this  sU^e  to  pass  a  bougie  or  a  pair 
o(cesophageaI  forceps,  in  order  to  accurately  demonstrate  the 
situation  of  the  tube,  and  of  the  impacted  body.  It  must  be 
remembered  that  the  cEsopbagus,  when  empty,  is  flat  and  tape- 
IJke,  and  does  not  exist  as  the  well-rounded  tube  which 
tjgures  in  most  anatomical  text-books. 

The  inferior  thyroid  artery  and  the  superior  and  middle 
"■JToid  veins  must  be  carefully  avoided.  The  last-named 
wsaels  will  usually  need  to  be  ligatured  and  divided. 

All  bleeding  having  been  arrested,  the  guUet  is  steadied  by 
'  pair  of  fine  long-bladed  toothed  forceps,  and  is  opened 
'ongitudinally  over  the  site  of  the  foreign  body. 

The  recurrent  laryngeal  nerve  nms  in  the  groove  between 
^  oesophagus  and  the  iruelioa.  The  gullet  must  be  opened 
Uttough  its  lateral  wall,  so  as  to  avoid  injury  to  tliis  nerve- 
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In  tho  aftiial  t>p(^ratinu  it  will  appear  that  the  oesophagus  Ls 
boini,'  opciKMl  us  t'lir  luiok  as  ]ii>ssilile. 

The  openiug  in  the  tube  must  not  be  extendetl  by  tearing, 
or  be  dilated  with  dressing-fordops ;  it  must  be  cautiously  en- 
larged by  ii  bluut- pointed  bistoury. 

The  removal  of  the  ibreigu  body  must  be  carried  out  with 
the  greatest  can,  and  a  curved  periosteal  elevator  will  be 
found  a  most  valuable  instrument  in  freeing  the  sulistance 
and  prising  it  into  the  wound. 

When  thi>  body  is  r>f  irregidar  shape,  and  has  been  long 
impacted,  very  great  dirticulij'  may  be  experieneed  in  re- 
moving it.  I  was  occupied  in  one  case  for  more  than  twenty 
minutes  in  extracting  from  the  gullet  a  hard-metal  plate  of 
teeth,  which  liaiJ  l>ecn  impacted  for  eleven  month.s.  If,  when 
the  gidlet  has  been  opened,  the  foreign  IkhIv  cannot  be  fnund, 
the  thoracic  part  of  the  tube  should  be  examined,  with  suitable 
.sounds  and  probes  mtroduce<l  through  the  wound.  The  next 
narrow  part  of  the  gullet  Itelow  the  level  of  the  i'ricoi<l  is 
opposite  to  the  fourth  dorsal  vertebra.  By  the  introduction 
Iff  forceps  through  the  wound,  foreign  botlies  have  been  ex- 
tracted from  the  thoracic  segment  of  the  (esophagus. 

If  the  wounil  in  the  gidlet  be  a  clean  cut,  if  the  case  be 
recent,  and  the  foreign  liody  have  been  impacted  for  but  a 
short  space  of  time,  then  tlie  (esophageal  incision  may  be 
closed  ;  and  this  more  especially  api)lies  to  the  cases  of  cliildren 
and  young  subjects.  The  sutures  employed  should  be  of  very 
fine  catgut,  and  they  can  lie  most  conveniently  introduee<i  by 
means  of  a  curved  needle,  held  in  a  Hagedoru's  holder. 

If,  however,  the  body  has  been  long  impacted,  or  if  the 
wound  in  the  gtdlet  has  been  lacerated,  and  has  been  exposed 
to  njuch  bruising,  then  the  use  of  sutures  Ls  to  be  avoided. 
In  any  case  of  doubt,  sutures  had  better  be  dispensed  with. 
The  skiu-wounrj  may  be  narrowed  above  and  below  by  a  few 
suture  points,  but  the  median  and  tiiain  part  of  the  wound 
must  be  left  opea  A  good-sized  drainage-tube  should  be 
passed  to  the  bottom  of  the  wound.  In  no  case  is  it  well  to 
entirely  close  the  superficial  wound,  even  in  instances  where 
the  incision  in  the  oesophagus  has  been  united.  The  wound 
in  the  gullet  may  yield,  or  may  be  torn  open  by  violent 
vomiting,  and  the  food-matters  and  nuicus  which  find  their 
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way  into  the  tissues  of  the  neck  should  be  permitted  the  very 
fre«st  means  of  escape 

If  in  a  case  where  the  giillet  wound  has  been  closed  no 
sign  of  extravasation  occur  for  seven  days  or  so  after  tiie 
opemtion,  then  the  superficial  wound  may  safely  be  closed. 

An  open  wound  is  the  great  safeguard  after  oesopha- 
^tomy. 

Even  when  the  woimd  has  been  long  open,  and  when  food 
and  mucus  have  esc.ipefl  from  the  neck,  and  when  much 
unhealthy  suppuration  has  been  induced,  the  parts  at  the  end 
close  well,  and  the  resulting  cicatrix  is  often  wonderfully  neat 

The  wound  is  dusted  with  iodoform,  and  is  dressed  with 
light  gauze,  sal-alembroth,  or  other  wool,  or  with  sponge. 

The  After-treatment. — The  after-treatment  of  these  cases 
involves  considerable  care,  and  often  not  a  tew  ditticnltics 

The  patient  should  lie  in  bed,  with  the  head  and  shoulders 
well  raised 

The  neck  must  be  fixed  and  ma<le  rigid,  ami  this  can  be 
effectcNi  by  means  of  one  of  the  simpler  forms  of  apparatus 
employed  in  cases  of  cervical  caries.  It  is  essentia!  that  the 
part  be  kept  at  rest,  and  unless  the  head  be  fixed  it  will  be 
found  that  the  region  of  the  wound  is  very  frequently  dis- 
turbed, especially  when  the  patient  is  fed. 

The  longer  the  patient  can  be  kept,  immediately  after 
the  operation,  without  food  per  os,  the  better.  The  strength 
iiiiist  be  mauitained  by  luitrient  oueinata  Ice  may  be 
allowed  to  dissolve  in  the  mouth,  but  it  is  better  if  it  be  not 
swallowed.  Thirst  may  be  relieved  by  rectal  injections  of 
warm  water. 

The  patient  may  be  fed  by  a  tube  on  the  second  or  third 
da.y.  The  tube  should  be  soft,  and  should  be  passed  by  the 
nioiith.  This  method  of  feerling  must  bo  repeated  until  the 
parts  are  sound. 

If  the  wound  in  the  gullet  has  been  closed,  and  has 
renuuned  closed,  the  tube  may  be  given  up  in  seven  or  ten 
da.ys.  If  the  wound  be  left  open,  or  if  it  re-open  after  it  has 
been  closed,  the  tube  should  be  employed  imtil  the  woimd  in 
tlie  neck  is  granulating  well,  and  has  been  reduced  to  small 
(iiuiensions,  and  until  it  is  evident  that  the  cut  in  the  gullet 
has  healed. 
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When  the  aperture  in  the  oesophagus  remains  free  tli 
is  a  great  disposition  for  tlie  cervii'al  wound  to  become  very 
foul  in  spite  of  ordinary  attention.  The  mouth  should  be 
fre([uently  riusi.^d  out  with  a  carbohe  solution,  and  the  wound, 
which  should  be  dressed  very  lightly  with  gauze,  should  be 
irrigated  with  some  autLseptic  solution  many  times  a  (Jay- 
When  the  patient  is  fed  with  the  tube  a  little  food  is  very  apt 
to  escape  into  the  mouth,  and  also  out  of  the  wound.  Both 
mouth  and  wound  should,  therefore,  be  well  washed  out  after 
each  act  of  fee«ling. 

It  is  when  milk  is  extensively  employed  that  the  jmrts 
tend  to  become  most  fouL 

Iodoform  forms  a  very  suitable  material  for  dusting  upiD 
the  wound. 

The  chief  cause  of  death  in  these  cases  is  septicjEinia, 
consequent  upon  the  foul  condition  of  the  wound.  Other 
elements  in  the  mortality  are  erysipelas,  cellulitis,  pneumonia, 
and  exhaustion. 

GEsophagostomy  and  (Esophagectomy.  —  The  former 
operation  has  been  proposed  as  a  substitute  for  gastrostomy  in 
cases  of  cancer  of  the  gullet.  It  is  assumed  that  the  stricture 
is  high  up,  that  the  tube  can  bo  opened  below  it,  and  that  the 
patientcan  be  fed  through  the  artificial  opening  thus  established 
The  objections  to  this  operation  are,  however,  so  numerous  ami 
so  pertinent  that  it  has  not  been  adopted,  and  it  cannot  be 
considered  to  belong  to  the  domain  of  practical  surgery. 

(Jisophagectomy,  or  excision  of  portions  of  the  guUel 
(for  malignant  disease),  was  first  suggested  by  Billroth,  ond 
first  carried  out  successfully  by  Czemy  in  1877.  Czemy's 
patient  dii-d  of  recurrence  of  the  disease  about  a  year  after  the 
operation.  An  account  of  the  procedure  is  to  be  foimd  in 
"  Boitrage  zur  operativen  Chururgie,"  s.  48,  1878.  Mr.  Biilli" 
("  The  Operative  Surgery  of  Malignant  Disease,"  1887)  li»» 
collected  six  examples  of  oesophagectomy.  With  the  excep- 
tion of  Czemy's  case  these  operations  may  all  be  classed  ti 
unsuccessful. 

As  Mr.  Butlin  points  out,  the  operation  has  at  present 
obtained  no  lonis  standi,  and  there  is  very  little  probability 
of  Its  becoming  a  useful  or  even  a  justifiable  method  of 
treatment 
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OPERA  TIOXS  UPON    THE   ABDOMEN. 

CHAPTER    L 

Abdominal  Section. 

Thi  term  abdominal  section  is  a[){>!ietl  to  the  opening  of 
the  abdominal  cavity  either  for  purposes  of  exploration  or 
with  tho  object  of  operating  upon  the  abdominal  or  pelvic 
viscera.  The  terms  laparotomy  and  giistrotomy  are  fre- 
4iiently  used  in  the  same  sense.  Laparotomy  implies  an 
incision  in  the  flank,  and  the  word  was  originally  cmpluyed 
11  connection  with  such  operations  as  herniotomy  and 
colotoiny.  The  term  gastrotomy — whieh  is  very  ncm-ly  the 
literal  ftjuivalent  of  "  abdominal  section  " — is  now  by  most 
wriUifs  restrictcii  to  an  operation  upon  the  stomach. 

Abdominal  section  implies  the  opening  of  the  cavity  of  tho 
bellv  at,  any  point  on  the  parictes,  ulthongh  ui  the  great 
roajoriiy  of  instances  the  incision  is  made  in  the  median  line. 
Anaii  oj>eration  per  se  it  has  no  very  distinct  individuality. 
"  is  obvious  that  little  in  the  way  of  treatment  can  be  accom- 
plished by  the  mere  opening  of  the  peritoneal  cavity.  The 
"Wlion  is  employed  for  purposes  of  exploration  imd  diagnosis, 
•'id  in  order  tliat  the  fingers  may  be  iuiiodneed  so  as  to 
•*ist  in  certain  extra-peritoneal  operations.  Owing  to  the 
^*nr  fortunate  want  of  special  names,  however,  the  tonn 
iloiiiiual     section     ineluiles     tho    incision     made   for   the 

ciialion  of  pus  within  the  |>eritoneiil  cavity,  for  the 
"•lief  of  peritonitis  by  irrigation  and  drainage,  for  the  re- 
•Iwiion  of  certain  interna!  hernife,  and  the  liberation  of 
Warud  uT  adherent  bowel,  for  the  unfolding  of  volvulus,  for 
™  reduction  of  intussusception,  and  for  other  purposes  of 
"*e  character.  The  majority  of  abdominal  i>])i'riU,ions  have 
^pwial  names,  such   as  ovariotomy,   gastrost»)my,  cholecjs- 
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totomy,  etc.  It  is  important,  however,  to  bear  in  mind  that 
in  all  these  prooedtires  the  major  operation  is  the  abdominal 
sectioiL  Abdominal  surgery — in  the  sense  in  which  the  term 
is  at  present  used — becaiiit^  possible  as  soon  as  it  was  shown 
by  what  means  the  peritoneal  cavity  could  be  opened  with 
compiitiitivc  stdety,  and  the  ordinary  measures  of  surgical 
treatment  applied  to  diseased  eonditions  within  its  walls. 
The  removal  of  a  small  ovarian  tumour  in  an  uncomplicated 
case  is — as  a  surgical  operation — a  procedure  of  a  compara- 
tively triHiug  nature.  The  gravity  of  the  ease  is  represented 
by  the  fact  that  the  excision  must  take  jilace  within  the 
abdominal  eavity.  In  the  earlier  periods  of  ulidominals<!otion 
the  great  shfulow  which  haunted  the  operator  was  a  deadly 
peritonitis,  which  at  one  time  appeared  to  be  almost  inevit- 
able, and  which  led  to  death  after  death. 

It  is  well  that  it  should  be  borne  in  mind  that  there 
is  nothing  especial  in  this  particular  branch  of  surgery,  and 
that  no  exeejitional  principles  are  involved  in  the  details  of 
the  many  operations  which  it  includes. 

Abilominal  surgery  represents  merely  the  appUcation  of  the 
common  principles  of  opi-rative  surgery  to  the  treatment  of 
parts  within  the  cavity  of  the  lielly. 

Tile  progi'css  of  this  branch  of  the  surgeon's  art  has  been 
impetled  in  its  development  by  attempts  to  conduct  o]ierations 
within  the  abdomen  upon  principles  which  could  not  have 
foimd  acceptance  in  the  surgical  treatment  of  allied  conditions 
in  other  parts  of  the  body. 

The  treatment  of  purident  peritonitis  by  incision  and 
drainage  involves  no  other  than  the  ancient  practice  observed 
in  the  treatment  of  other  retained  inflammatory  eftusions. 
The  removal  of  a  pedunculated  tumour  by  ligaturing  the 
pedicle  and  cutting  away  the  growth  beyond  the  ligature 
is  an  illustration  of  one  of  the  oldest  principles  in  surgery. 
That  such  a  mode  of  treatment  could  be  safely  a[)|)lied  to  a 
tumour  within  the  abdomen  was  a  surgical  revelation. 

The  art  of  removing  a  stone  from  the  kidney  is  based  ujxm 
the  same  elements  which  direct  the  surgeon's  hand  in  dciding 
with  a  stone  in  the  blad<ler.  That  the  kidney  coidd  be  freely 
cut  into  was  the  remarkable  new  thing. 

What  is  phenomenal  in  the  deveiopmont  of  abdominal 
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TOTgwy  IS  the  adaptation  of  a  few  common  prinoiples  of 
treutiiienl  to  parts  with  very  varied  anatomii-al  foatiiros,  to 
tissues  of  qiiite  peculiar  structure,  and  to  organs  of  whose 
Miaviour  under  direct  surgical  treatinont  nothing  was 
luiown. 

It  would  be  out  of  place  to  attempt  to  deal  here  with 
the  history  of  this  brilliant  branch  of  modem  surgery.  The 
{sets  and  dates  are  known,  but  a  critical  history  of  this 
remarkable  period  in  the  development  of  medicine  has  yet  to 
be  written. 

Without  wishing  to  detract  in  the  least  firom  the  distin- 
guished part  which  McDowell,  Nathan  Smith,  Atloe,  Charles 
Clay,  and  other  jnoneers,  have  taken  in  the  development  of 
abdominal  surgery,  it  may  be  safe  to  assume  that  in  the 
future  the  history  of  this  brilliant  dovelo])iuent  will  be  asso- 
ciated mainly  with  the  njimes  of  -Sir  Spencer  Wells  and  Sir 
Jo.seph  Lister  Spenci-r  Wells  develnjied  the  technical  fea- 
tures, the  method,  the  handicraftman's  part.  Ovariotomy, 
as  a  definite,  well-founded  siu'gieal  tiiea-sure,  grew  under  his 
baud.  Among  tin-  nuiiienuis  compimy  wlm  have  devoted 
themselves  especially  to  abdominal  operations  he  stands  forth, 
and  always  will  stand  forth,  as  the  ma.ster  surgeon.  The  work 
of  Sir  Joseph  Lister  rendered  it  possible  that  the  common 
principles  of  operative  surgery  tiiight  lie  applied  tt>  the  regions 
within  the  abdomen.  It  was  he  wim  explained  the  mystery 
of  wound  healing,  the  meaning  nf  putrefaction  in  surgery,  the 
lines  of  safety  and  the  sources  of  danger  in  \hv  treatment  of 
op<>ration  wounds.  The  failure  of  this  or  that  "  antiseptic  " 
drug,  or  this  or  that  method  of  dressing  an  incision,  affects  in 
no  way  the  value  of  Sir  Joseph  Li.ster's  work.  He  laid  bare 
the  secrets  of  suppuration  and  pyaemia,  and  discovered  the 
conditions  which  were  essential  to  secure  primary  union. 

Lister's  work  rendenMl  abd<Jininal  surgery  in  its  modem 
aspect  a  possibility,  and  it  is  luidor  his  tegis  that  this  mar- 
vellous branch  of  the  operator's  art  has  advanced. 

Anatomical  Points. — The  skin  over  the  anterior  abdominal 
parietcs  is  movable,  the  subcutaneous  tissue  is  lax,  and  the 
amount  of  fat  in  that  tissue  is  often  consiclerable.  The 
surgeon  can  soon  li-ani  from  ex|)erience  to  form  a  fairly  cor- 
rect idea  of  the  thickness  of  the  integuments  in  the  specific 
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case  under  nutice,  and  the  lonj^tli  of  the  iiKnsion  will  have  to 
be  regiilatffl  to  a  certain  extent  by  the  depth  of  the  soft  parts. 
It  is  iii)p.>s.sible  to  give  any  data  as  to  the  tliiekness  of  the 
anterior  abdominal  museli?s — shuiild  the  opening  be  uiaile 
away  from  the  middle  line.  The  beginner  should  remember 
that  these  muscles  are  much  thinner  than  most  text-books 
and  anatomical  plates  would  lead  one  to  suppose. 

There  is  no  liuea  alba  below  the  umbilicus,  and  it  is 
scarcely  possible,  except  in  instances  where  the  j)arietes  have 
been  much  stretched,  to  avoid  exposing  oue  or  both  of  the 
margins  of  the  recti  muscles.  The  precise  construction  of  the 
rectus  sheath,  especially  of  that  part  that  lies  below  the  um- 
bilicus, should  be  borne  in  mind.  The  pvTamidalis  muscle, 
when  large,  may  entirely  cover  the  median  line,  and  section  of 
the  fleshy  fibres  cjinnot  in  sncdi  ease  be  avoided.  The  muscle 
very  seldom  extends  beyond  the  lower  thii'd  of  the  mterval 
between  the  puh»es  and  the  umbilicus. 

The  linea  semilunaris  may  be  represented  by  a  slightly 
curved  line  drawn  from  about  the  tip  of  the  ninth  costal 
cartilage  to  the  pubic  spine.  In  the  atlult  it  would  be  placed 
about  three  inches  from  the  naveL  The  outline  of  the  rectus 
can  be  well  seen  when  the  muscle  is  in  action.  It  presents 
three  "lineae  transversaj,"  one  usually  opposite  the  xiphoid 
cartilage,  one  opposite  the  umbilicus,  and  a  third  between  the 
two.     The  two  upper  of  these  lines  are  the  best  marked. 

The  site  of  the  mnbilicus  varies  with  the  obesity  of  the 
individual  and  the  laxity  of  the  abdomen.  It  is  normally 
situated  from  three-quarters  of  an  inch  to  one  inch  above  a 
lino  drawn  between  the  highest  points  of  the  two  iliac  crests. 

The  only  arteries  of  any  magJiitudo  in  the  abdominal 
walls  are  the  two  epigastric  arteries,  some  branches  of  tin* 
deep  circumtiex  iliac,  the  last  two  intercostal  vessels,  the 
epigastric  branch  of  the  internal  mammiiry.and  the  abdominal 
divisions  <>f  the  lumbar  arterie.s.  Although  all  the  superficial 
vessels  are  small,  Vemeuil  has  reported  a  case  of  fatal 
liEBmorrhago  from  the  superficial  epigastric  vessel. 

Both  the  superticial  and  the  deep  epigastric  arteries  follow 
a  line  drawn  from  the  middle  of  Poupart's  ligament  to  the 
umbilicus. 

The  following  landmarks  may  here  bo  noted.     Tlie  aorta 
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bifiircutes  about  the  level  of  the  highest  point  of  the  iliac  crest, 
and  is  therefore  about  three-quarters  of  an  inch  below  and  to 
the  left  of  the  navel  The  coeliac  axis  comes  ott'  some  four  or 
tive  inches  above  the  umbilicus.  The  superior  mesenteric 
and  suprarenal  arteries  are  just  below  the  axis.  The  renal 
vessels  arise  about  half  an  inch  below  the  superior  mesenteric, 
opposite  a  spot  some  three  and  a  half  inches  above  tho 
umbilicus,  while  the  inferior  mesenteric  comes  off  from  the 
aorta  about  one  inch  above  the  umbilicus. 

It  may  be  pouited  out  that  in  the  female  tho  respiration 
is  more  thoracic  than  abdominal.  The  converse  holds  good 
for  the  male  in  whom  the  anterior  abdominal  parietes  are 
consequently  less  steady.  In  the  larger  number,  however,  of 
cases  for  which  abdominal  section  is  perfoniu'd,  tho  anterior 
belly  wall  is  practically  motionless. 

The  Preparation  of  the  Patient. — Very  many  directions 
— som<'  of  them  not  a  little  remarkable  and  ridiculous — have 
been  given  under  this  head.  The  subject  of  abdominal 
section  needs  but  the  preparation  that  should  precede  any 
great  surgical  operation.  (6'ee  page  22,  voL  i.)  There  is  very 
little  that  is  especial  to  note.  In  not  a  few  cases  time  for 
preparation  is  not  forthcoming.  If  the  patient  be  a  female, 
the  operation  may  be  conveniently  performed  shortly  after  the 
complete  cessation  of  a  menstrual  period.  It  is  important 
that  the  condition  of  the  kidneys  should  be  investigated,  and 
It  is  well  that  for  a  week  before  the  operation  the  urine  should 
Ik)  examined  every  ilay,  and  a  note  made  of  the  precise  amount 
passed  in  tho  twcnly-fuur  hours. 

An  aperient  should  be  given  over-night,  and  be  followed 
Ity  an  enema  early  on  the  morning  of  the  operation.  When 
possible  tho  patient  should  have  a  hot  bath  on  the  evening 
that  precedes  the  operation.  The  anterior  abdominal  wall 
shoulil  be  vigorously  washi'd  with  soap  and  water  shortly 
l>el'ore  the  surgeon's  arrival.  The  question  of  shaving  off 
the  pubic  hair  may  be  left  until  the  patient  is  under  the 
aii;esthetic.  The  patient  should  empty  the  bladder  just 
U-tore  being  placed  ujKin  tho  operation  table.  If  from  ner- 
vousness or  for  any  other  reason  the  urme  cannot  be  volun- 
rilv  passed,  a  catheter  may  be  used.  The  details  r>f  the 
It's  dress  have  been  already  dealt  with  (page  24,  vol  L), 
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as  well  as  the  pre|jarat,iijn  of  the  rx)m  in  which  the  opera- 
tion is  to  be  pertbniiL'd  (page  31,  vol  i.). 

The  Instruments  required. — Two  stout  sralpcls,  with  a 
cuttinj^  edgu  of  1  i  to  2  iuchtis  in  length.  Dissecting  forceps 
(2  pairs).  Straight  proLe-pointcfl  bistoury.  Pressure  forceps 
(10  or  luoTf  ]»iiirs).  I^arge  pros.sure  forceps  (4  or  5  pairs). 
Sletiiuui-sizfd  pressure  for<e])s.  Artery  forceps.  12  to  20 
struighl  needles  (3J  inches  in  length). 
Hiigcdoru's  needles  (medium  size)  for 
the  superti<rial  sutures.  Hagedora's 
needle-holder.  Two  large  blunt  hooks. 
Sois.sors  (straight  and  curved  on  the 
flat).  Catgut  and  silk  in  various  sizes^ 
Silkworm-gut.  Indiarubber  and  glass 
drainage-tubes.  20  sponges.  Sp)ng6- 
holders. 

To  these  may  be  added — trays  for 
instruments,  macintosh  sheot.s,  the 
dressings  and  binder,  an  electric  lamp 
or  an  ordinary  lamp  and  hand  mirror, 
and  possibly  Paquelin's  cautery. 

The  pretsftare  furrejm. — The  small 
pressure  forceps  are  of  the  ordinary 
pattern  (page  39,  vol.  i.).  The  htrge 
pressure  forceps — designed  by  Sir 
Spencer  Wells — are  constructed  upon 
the  same  lines,  but  are  of  much  larger 
size.  They  mcttsure  abimt  ten  iiu-hes 
in  length,  the  blades  occupying  about 
Some  are  straight ;  others  have  the 
blatlcs  lient  at  an  angle  to  the  shanks  (Fig.  315). 

They  are  extremely  useful  for  seizing  and  holding  a 
tumour  or  cyst  wall,  for  grasping  an  extensive  mass  of  ad- 
hesions, or  for  clamping  omentum.  Tliey  form,  moreover, 
safe  and  convenient  sponge-holders  (page  224).  Medium- 
sized  pressure  fon-eps  with  bhwies  about  one  inch  and  a  half 
in  length,  are  occasionally  useful. 

Tfie  blunt  hooks  are  used  for  the  purpose  of  steadying  the 
edges  of  the  abdominal  wound  while  the  sutures  are  being 
applietl  (page  59,  voL  L). 


Fig.    316. — gPEXCBB    WEUij'B 
I.4SOB    OOICPBESaiON     FOB- 

0BF8  (ctmvEti  blades). 


two  and  a  half  inches. 
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The  hook  should  l)e  as  thick  as  a  No.  6  catheter,  should 
hAve  a  perft'Ctly  blunt  point,  and  should  form  the  curve  of 
half  a  circle  with  a  dianicu^r  of  not  less  than  one  inch.  The 
hook  is  set  in  a  substantial  wooden  handle. 

Till-  dmlnagt-t Ilium  best  suited  for  draining  the  abdoininiil 

cavity  are  those  made  of  glass.     They  are  unyielding,  and  are 

uninfluenced  by  external  pressure  such  as  that  exorcised  by 

thf  intestines.     The  tubes  arc  made  of  stout  glass,  anil  rould 

not  readily  be  broken  by  reasonable  manipulation  on  the  part 

of  the  surgeon,  or  moderate  movements  on  the  part  of  the 

|>alient»      "During   attacks   of  violent   delirium   or  nervous 

•plation,  when  the  patient  tosses  about,  throws  herself  on  hor 

side,  or  even  turns  completely  round,  or  jumps  out  of  bed,  the 

tube  may  become   dis]ilace<l,  or  may  fall  out,  but  it  ciumot 

readily  be  broken  within  the  abdominal  cavity"  (Doran). 

hi  the  great  majority  of  instances  it  is  Douglas's  pouch 
whinb  has  to  be  drained.  Sometimes  it  is  a  cyst,  the  wall  of 
whifh  cannot  be  re- 
moved, or  a  cavity  in 
the  depths  of  the  lum- 
rt'gion.  The  ttd>e 
Dust  be  long  enough 
to  reach  to  the  l)ottom 
of  Douglas's   pouch,   and 
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Fig.   316. — riUTH'8  ULAtlli   D&UNAUK-Tl'BK. 


one 


about  the  size  of  the  fore- 
^jcr  is  the  most  convenient.  Localised  collections  of  pus 
•wiir  to  the  surface  may  be  drained  by  indiarubln^r  tubes  in 
thf  usual  way.  Of  the  gla-ss  tubes  that  known  as  Keith's 
">  undoubtedly  the  best  (Fig.  .31(3).  It  does  not  taper  to  a 
P<'U>1.  Its  lower  oritice  is  nearly  as  wiile  as  its  general 
"^libn?,  »ud  is  very  slightly  inverte*!  s<j  that  the  edge  should 
not  lie  sharp  enough  to  irritate  the  pcrilonetnn.  Tiic  pcrfora- 
UOU.S  do  not  extend  for  more  than  about  an  inch  above  the 
^tTfiuity.  Half  an  inch  below  the  mouth  or  upper  oritice  is 
oroud  rim,  which  not  only  prevents  the  tube  from  slipping 
"ilo  the  abdominal  cavity,  but  is  also  very  conveniont  for  the 
Wjustiuent  of  an  indiarubber  sheet  to  protect  the  woimd. 

"This  tul)e  is  constructed  according  to  sound  principles. 
The  fluid  which  has  to  be  removed  tends  tti  collect  at  the 
hotlom  of  Douglas's  pouch,  and  the  tube  accirdingly  is  open 
W  ite  lowest  part,  which  is  pressed  into  that  pouch.    The 
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perforations  counteract  atmospheric  pressure  above  suflSeiently 
to  allow  the  fluid  to  rise  as  it  collects  in  the  pouch.  A  tube 
perforated  too  high  would  interfere  with  the  retention  of 
fluid  in  and  an>und  the  orifice  of  the  tube"  (Doran).  The 
management  of  this  tube  is  considered  later  (page  235). 

Tlie  apongeA  should  be  selected  with  care.  Supposing  that 
twenty  are  employed,  ten  should  be  ortlinary  rounded  sponges 
of  medium  siza  Six  should  be  small  sponges,  to  be  used  with 
the  spouge-holders,  and  the  remaining  four  should  be  flat ; 
two  of  them  large,  and  two  small.  AH  should  be  of  the  finest 
Turkish  sponge,  and  it  is  desirable  that  the  flat  sponges 
should  be  of  veiy  close  texture. 

Tht  itpoH^-koldtra. — The  ordinary  sponge-holder  is  not 
TB(3r  well  adapted  for  abdominal  operations.  It  consists,  it  is 
uee^iless  to  say,  ot  two  or  three  slender  metal  bars,  which  are 
bout  towards  one  another,  are  hookt-d  at  the  point,  and  are 
kept  in  position  in  the  substance  of  the  sponge  by  means  of 
a  nng  mwund  the  stem  of  the  instrument.  When  there  is 
mu^  traction  on  the  sponge,  as  in  withdi-awing  it  thmugh  a 
partiv  sutured  abdominal  wound,  it  is  apt  to  tear  away  from 
||m>  (0Mh  thai  hold  it  Moreover,  it  is  possible  for  the  ring 
to  slip^  and  the  sponge  to  become  free.  IS  this  accident  should 
ttft|«l>— t  while  the  holder  is  within  the  abdominal  cavity,  some 
JHBMM  utay  be  done  by  manipulating  this  unprotected 
liooked  instrument  among  the  intestines. 

SnokQ}^''  forceps  made  upon  the  tyjie  of  the  largest  pressure 
ifiHCMas.  but  ntuch  lighler.  form  the  best  sponge  holders  for 
dbdomUMl  o|i«?r»tkBak  They  hold  the  sponge  evenly  and 
^««T  irmhr,  and  aro  fre<e  from  the  objections  just  alluded  to. 
T¥^  <Mbta  ik*  amigMn  aibso  to  retain  perfect  control  over  the 
a,jj[t  tlwP.  it  it  Tni'**T*'ir  *^"  depths' of  the  peritoneal  cavity. 

A  wny  wairuwr  is  employed  by  some  in  abdominal 
AMMfttWMk  1%  tMuatte  of  a  large  tin  receptacle  surrounded  by 
a  "■tLlnl  Vft^^  ^(^  Wcalk  is  maintauied  by  means  of  a  spirit- 
l^aVk  YW  KU^yllw't*  i*  dn-.  and  sponges  dropped  into  it  are 
MMik  ^MMilA.  1^  MMMiattts  is  of  little  use.  The  sponges 
iMMi  Mk  |4<MH)»  ImMM  to  too  great  a  heat,  and  the  tem- 
limmJWK^  ^  V*'**  Ma^jr  I^S^CttlMcd.  A  simpler  plan  consists  in 
Ka^^^ltt^  ^  ^^  WMRfW  oat  in  warm  water,  or  a  warm 
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A  niiseptic  aoluiiona,  etc. — The  question  of  the  use  of  the 
carbolic  spray  in  abdominal  operations  has  already  been  dis- 
cusst^d  (page  47,  vol.  L). 

The  instruments  should  be  kept  in  a  1  in  40  carbolic 
solution,  and  a  like  solution  of  the  strength  of  1  in  50,  or  1 
in  60  should  be  used  for  the  sponges.  For  the  external 
wound  the  solution  used  may  be  cold,  but  for  all  sponging 
within  the  abtlominal  cavity,  and  for  the  washing  out  of  tlmt 
ca'v-iiy,  a  solution  warmed  to  a  temperature  of  90"  should  be 
em|)loyed. 

For  the  rinsing  and  washing  of  the  sponges  as  they  are 
asmefd.  u  china  foot-bath  is  much  more  convenient  than  several 
Hksins. 

It  may  be  once  more  stated  that  absolute  cleanliness  of 
baxjds,  of  macintoshes,  of  sponges,  and  of  instruments,  is  of 
more  importance  than  any  antiseptic  lotions.  No  surgeon 
would  do  well  who  would  rely  solely  upon  carboUc  acid  or 
corrosive  subluuate.  These  substances  can  merely  claim  to 
«Q«ure  a  cleanliness  beyond  that  to  be  criticised  by  the  eye. 

The  Position  of  the  Patient. — The  operation  table  should 

he    of  the  usual  height,  and  should  be  narrow.     The  patient 

sbould  he  as  near  as  possible  to  the   right-hand   side  of  it. 

Tile  patient's  right  hand  and  forearm  should  be  placed  be- 

j^ind  the  back.     The  lower  extremities  are  neatly  enveloped 

"*    a  small  blanket,  and  around  that  a  macintosh  is  tightly 

^-  *"*^pped  with  equal  care.     No  blanket  is  loft  exposed,  and  the 

^■toivcintosh  reaches  well  up  the  thighs.     Its  object  is  to  keep 

^■tfi^  blanket  dry.      The  flannel  jacket  worn   by   the  patient 

^^^■vers  the  chest  and  upper  hmbs.      There  is  not  the  least 

^|HP^  of  straps  or  other  means  of  securing  the  patient 

Before  proceeding  further  the  pubic  hair  should  be  shaved 
°^-  This  is  most  essential  in  male  subjects,  in  whom  the 
♦'^ir  often  extends  a  considerable  distance  upwards  along  the 
n»e^ljan  line. 

The  special  waterproof  sheet,  with  an  oval  aperture  in  the 

J^«it«,  which  is  used  by  some,  and  which  is  affixed  to  the 

"'^y  by  adhesive  plaster,  is  a  useless  encumbrance  (Fig.  317). 

Two  large  and  scrupulously  clean  waterproof  (macintosh) 

Mltieta  are  required — one  to  cover  over  the  pelvis  and  the  lower 

^iba,  and  one  to  cover  the  upper  part  of  the  trunk. 
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These   should  be  so  applied  that  only  the  area  of  the 

operation  is  exposed.     No  blanket  is  visible. 

The  surgeon's  hands  can  only  come  in  contact  with 
macintosh  ;  and  should  any  instrument  be  laid  down  for  a 
moment  near  to  the  wound,  it  will  rest  upon  the  same 
smooth  and  wcll-cloant-d  surface.  The  whole  body  indeed, 
with  the  exception  of  the  face,  left  hand,  and  part  of  the 


Fig.  317.— TBB  AVBAnaBonrt  or  thb  thnan  ros  AUXMcnrAi,  SEcnos, 


abdomen,  is  covered  with  a  waterproof  sheet  The 
special  macintosh  sheet  shown  is  not  usually  required. 
Before  the  sheets  are  finally  settled  in  place,  two  large 
coarse  sponges — not  belonging  to  the  operation  set — should 
be  forced  in  between  the  logs,  and  wedged  up  against  the 
perineum.  They  will  serve  to  collect  any  fluid  which  may 
find  its  way  under  the  waterproof  sheet,  and  save  the  delay  of  ■ 
much  sponging  after  the  operation  hsis  been  completed. 

The  table  should  be  so  placed  that  its  foot  is  in  front  of  a 
window.  The  chloroformist  stands  at  the  head,  the  surgeon 
on  the  right-hand  side,  and  the  assistant  on  the  left.  A  large 
table  for  the  basins,  sponges,  autisoptic  solutions,  etc.,  is 
placed  to  the  left  of  the  operation  tiible,  and  here  the  two 
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niUBes  are  placed  A  smaller  table  for  the  instruments  stands 
eloee  to  the  surgeon's  riglit  hiiiul.  Fpon  this  table  may  also 
be  kept  a  small  bowl  of  warm  tmtiseptic  lotion,  in  which  the 
surgeon  can  rinse  his  hand  to  remove  blood  clot,  etc..  from 
time  to  time  during  the  operation  (Fig.  1,  vol.  i.). 

Two  nui'ses  at  least  are  always  required.  Only  one  assist- 
ant is  necessary  for  the  operation.  His  duty  is  to  sponge,  to 
look  after  the  forceps,  to  prevent  intestine  from  protruding,  to 
steady  the  wound  edges  while  the  stitches  are  being  intro- 
duced, and  to  help  in  any  other  way.  It  is  very  convenient 
U>  have  another  assistant  to  attend  to  the  instruments. 


THE   OPER.\TION. 

1.  The  Parietal  Incision. — The  surgeon  steadies  the 
ibdomen  with  the  left  hand,  the  thumb  being  on  one  side  of 
the  intended  wound  and  the  fingers  on  the  other,  and  makes 
» elean  cut  in  the  median  line  from  two  to  three  inches  in 
length. 

The  incision  is  usually  placed  midway  between  the 
umliilicua  and  the  pubes,  and  shordd  stop  always  some  two 
inches  above  the  pubes.  In  fat  subjects  the  inci.'iion  will 
have  to  be  a  little  longer.  The  knife  should  make  a  eiean  cut 
through  the  skin  and  subcutaneous  tissues  down  to  the 
»ponfurosis.  Bleeding  is  clieokeil  by  pressure  forceps,  which 
»re  left  in  situ.  The  operator  need  not  trouble  about  the 
sheuth  of  the  rectus.  There  is  no  linea  alba  below  the  um- 
bilicus, and  the  knife  need  only  follow  the  median  line,  avoid- 
ihe  cutting  of  muscle  as  far  as  possible.  Unless  the  two 
are  separat<.'d  l)y  distention,  one  or  both  of  the  rectus 
»ths  will  as  a  nde  be  opened. 
The  transversalis  fascia  is  now  reached  It  is  possible  to 
roatake  it  "for  the  peritoneum,  and  the  subperitoneal  fat 
wvontl  for  omentum.  This  fusiia  niul  tho  fat,  if  any,  beneath 
"h'^uld  be  divided  by  a  cletui  eut  of  the  knife.  No  director  is 
'**|uired,  nor  should  one  be  used.  It  is  about  this  stage  of 
">«  <)jH«ration  that  some  surgerms  enlarge  the  area  of  the 
*outici  with  the  lingers,  tearing  up  the  fascia  in  a  meaningless 
"'wim-r.  All  such  handUng  of  the  wound  is  useless,  and  dis- 
^ctly  to  be  avoidi'd.  The  advice  that  tlu^  peritoneum  should 
"*  exjK>sed  by  tearing  is  not  sound. 
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It  is  important  to  clearly  recognise  the  poritoneura.  It  is 
best  identified  by  noting  the  tissues  that  have  been  cut 
through.  The  •■  blue  colour,"  the  "  glistening  surface,"  and 
the  "  arborescent  vessels  "  belong  to  the  department  of  fictioa 

When  adhesions  exist,  the  peritoneum  may  not  be  demon- 
strable as  a  coherent  membrane. 

BefcRO  any  attempt  is  made  to  open  the  abdominal  cavity 
all  bleeding  should  have  been  checked  Any  pressure  forceps 
that  are  attached  need  not  be  removed  at  the  present  stage. 
The  peritoneum  should  be  pinched  up  as  a  very  minute  fold 
with  a  good  pair  of  dissecting  forceps.  Normal  peritoneum 
can  be  so  picked  up.  Tliickened  and  adlierent  peritoneum 
cannot  h«  thus  dealt  with,  nor  can  the  wall  of  the  bowel  be 
so  minutely  picked  up,  should  a  piece  of  gut  be  exjwsed 
and  its  surftee  mistaken  for  the  liuing  iiieQilmuie.  The 
foroeps  that  grasp  the  little  fold  of  j^eritoncum  should  be 
mvnA  to  and  fro  and  lifled  up  and  down,  to  ascertain 
wltatber  the  membrane  is  free  or  not.  The  membrane  is 
finalfy  divided  by  cutting  upon  or  close  to  the  p<iint  of  the 
fbroepBt  while  th«y  are  being  drai^n  away  or  lifted  up.  No 
Ikook  or  other  unusual  instrument  is  required  to  pick  up  the 
paritoneum. 

WImb  adhesioos  exist,  there  is  difficulty  in  ascertaining 
tr^M  tlte  abdominal  cavity  has  been  really  reached,  and 
IImn  ia  nothing;  to  guide  the  operator  but  his  surgical 
iBleUigMiM.  Any  doubtful  layer  of  tissue  should  be  picked 
up  and  gwUy  rolled  between  the  tingcr  and  tliniub.  Its 
ehaMQtnr  oaa  in  this  way  be  at  once  estiuiuted,  and  tlu- 
tliaiMHW  of  deeper  attachments  demonstrated.  The  operator 
who  has  iho  fear  of  adhesions  before  his  eyes,  and  who 
lias  wot  noted  tho  layers  of  tissue  as  they  have  been  cut,  may 
l««ilUv  90|«rate  and  strip  off  the  undivided  pcritbneum  with 
hi*  tiw»««i  uudor  tho  impression  that  he  is  dealing  with 
«dbMIMMM  within  the  abdominal  cavity.  This  is  especially  apt 
a  laigs  smooth  tumour  is  pressed  against  the 


■«■■■  ■■■ 

Hi*  MritoiMtun  shoitM  be  divided  by  a  clean  even  cut 
ll  WM  MWNBiently  he  divided  by  scissors  if  preferred.  I 
Mkt^  •«•  ^  HMrnhnne  rent  open  with  the  dngers— a  practice 
1^  Imm  wrth^^  lo  oomm«nd  it 
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As  soon  as  the  abdomen  is  opened,  two  fingers  can  be 
mtroduced  for  purposes  of  exploration. 

If  the  incision  has  to  be  enlarged,  it  is  effected  with  a 
straight  probe-pointed  bistoury,  the  two  lingers  being  used  as 
a  grooved  director.  If  the  wound  be  extended  do\vnwards, 
the  position  of  the  bladder  must  be  defined  before  the  knife  is 
used. 

If  the  hand  has  to  be  introduced,  the  incision  must  of 
necessity  be  increased.  There  is  often  a  dispo-silion  not  to 
make  the  wound  large  enough.  Alore  harm  may  be  done  by 
rough  efforts  to  drag  a  solid  growth  through  a  small  incision 
than  by  a  liberal  extension  of  the  incision  in  the  median 
line 

As  soon  as  the  wound  has  been  completed,  a  large  sponge 
should  be  at  once  introduce<l  and  forced  into  the  pelvis.  It  is 
retained  there  during  the  operation,  and  by  absorbing  any 
blood  that  finds  its  way  into  Douglas's  pouch  saves  much 
sponging  at  a  later  stage.  The  intestines  must  be  prevented 
from  protruding  either  by  the  intro<luction  of  sponge.'s  or  by 
the  fingers  of  an  assistant  (Jne  of  those  present  should  be 
entrusted  with  the  responsibility  of  taking  count  of  all 
sponges  introduced  into  the  abdoiiien. 

The  omentum  often  gives  much  trouble,  especially  the  fine 

tlun  omentum  of  young  children,  by  clinging  to  the  fingers 

wd  to  sponges,  and  by  becoming  entangled  in  instruments. 

it  may  be  necessary  to  keep  it  out  of  the  way  by  means  of  a 

long  narrow  spongr?. 

2.  The  Treatment  of  Adhesions. — Adhesions  must  be 
oc*lt  with  according  to  common  surgical  principles.  The 
%hter  and  more  slender  can  be  broken  down  by  the  finger  or 
"J  a  sponge  in  a  holder. 

The  tinner  must  be  clamped,  divided,  and  tied — either  with 
•^tgvit  or  fine  silk.  Extensive  strands  of  adhesions  should  be 
clMnped  in  sections,  cut,  and  the  bleeding  points  picked  up 
uidividually  with  artery  forceps,  and  tied  in  the  usual  way. 

Except   in   very  especial   circumstances,  the   use  of  the 
ictual  cautery  is  not  to  be  coumieuded  for  the  arrest  of  bleed- 
ing from  divided  arlhesions.     The  eschar  produced  is  i^it  to 
be  rublxNl  off  in  the  subsetjuent  sponging  necessary  to  cleausa 
tlic  peritoneal  cavity. 
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■ecliona  The  adhesions  may  be  peeled  off  with  the  tinger. 
Portions,  of  the  thickness  of  the  forefinger,  may  be  included  in 
one  ligature.  It  is  more  satisfactory,  however,  in  dealing  with 
omentum,  to  ligatui-e  the  individual  vessels  with  catgut 
whenever  practicable.  The  method  adopted  must  depend 
upon  the  vascularity  of  the  tissue.  In  some  cases,  where 
much  traction  has  been  exerciseti  upon  the  epiploon,  its  cut 
surface  will  scarcely  bleed  at  alL  On  the  other  hand,  when  an 
ovarian  cyst,  with  a  twisted  pedicle,  is  obtaining  its  chief  or 
sole  blood  supply  from  omental  adhesions,  the  vascularity  of 
the  tissue  is  often  considerable. 

Adhesions  may  in  some  cases  be  so  dense,  so  close,  and  so 
«xtensive  that  they  cannot  be  dealt  with,  and  may  have  to  be 
left  It  must  be  borne  in  mind,  however,  that  such  adhesions 
have  sometimes  but  a  slight  vascularity,  and  that  they  can  be 
now  and  then  divided  without  remarkable  bleeding.  Indeed, 
I  have  observed  that  the  hasmorrhage  from  a  surface  exposed 
by  such  division  is  often  not  so  considerable  as  that  from  the 
area  exposed  by  tearing  down  soft  recent  adhesions  with  the 
tinger.  Still,  these  dense  attachments  must  always  be 
regarded  with  the  greatest  respect;  and  to  divide  with  scissors 
or  scalpel  adhesions  that  can  neither  be  clamped  nor  liga- 
ture<l  is  probably  bad  surgery. 

Assuming  that  the  object  for  which  the  Abdominal  Section 
was  jx'rforuicd  has  been  carried  out  {see  subsequent  chaptere), 
the  next  step  is  the  cleansing  of  the  peritoneal  cavity. 

3.  The  Toilet  of  the  Peritonemn. — The  thorough  cleansing 
of  the  peritoiu'ui  cavity,  well  termed  by  Worms  "  Lc  toilette  dn 
pirituine,"  is  a  matter  of  primary  importance  in  abdomitial 
Hectton. 

In  the  least  extensive  exploratory  operation  some  little 
blood  must  find  its  way  into  the  peritoneal  cavity.  This 
should  be  removed.  In  more  complicated  procedures  not 
only  will  uiiieli  blood  find  its  way  into  the  pelvis  and  among 
the  intf^tim^s,  but  a  collection  of  pus  might  possibly  have  dis- 
oharged  itself  during  the  oj)eration,  or  fu?cal  matter  might 
have  escaped  through  a  pei-foration  of  the  bowt'l,  or  the 
abdominal  cavity  might  have  been  flooded  with  the  fluid  from 
A  torn  cyst  It  is  net'dful  to  remark  tlial  the  steps  taken  to 
<;leaiise  the  jKjritoneimi  must  be  measured  by  the  needs  of  the 
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individual  case.  It  is  quite  as  possible  to  do  too  much  as  to 
do  too  littla  Mter  a  perfectly  simple  laparotomy,  without 
complication  of  any  kind,  it  is  unnecessary'  to  flush  out  the 
quite  clean  cavity  of  the  belly  with  water,  and  to  scour  equally 
clean  coils  of  intestine  with  sponges.  On  the  other  hand, 
when  a  quantity  of  unwholesome  fluid  has  escaped  among  the 
viscera,  no  trouble  must  be  spared  until  the  peritoneum  has 
been  cleansed  of  the  impurity.  I  do  not  think  that  the 
presence  of  pure  blood  in  the  peritoneal  cavity  is  quite  so 
serious  a  thing  as  some  would  appear  to  suppose.  There  is 
reason  to  believe  that  it  may  be  extensively  absorbed.  It  is 
probably  evil  only  in  so  far  as  it  aflbrds  an  excellent  pabulum 
for  the  process  of  dccoruposition,  should  the  elements  of 
decomposition  be  present.  I  do  not  say  that  every  possible 
care  should  not  be  taken  to  cleanse  the  peritoneum  of 
such  blood  as  has  escaped  during  the  operation;  but  in 
some  procedures,  where  the  patient  is  becoming  exhausted, 
and  where  the  operation  has  already  lasted  a  con.siderable 
time,  it  may  be  a  question  whether  a  greater  risk  does  not 
lie  in  indefinitely  prolonging,'  the  aniesthesia  in  order  that  the 
very  last  speck  of  blood  should  be  removed. 

As  to  the  actual  process.  The  sponge  which  was  placed 
in  the  depths  of  the  pelvis  at  the  commencement  of  the 
operation  should  be  removed,  and  then  all  the  soiled  districts 
of  the  peritoneum  are  cleansed  by  small  round  sponges  on 
hoMers  (page  224).  Such  sponges  must  be  passed  in  every 
direction  where  it  is  possible  that  blood  or  other  extravasated 
fluid  might  lie. 

It  is  especially,  of  course,  in  Douglas's  pouch  that  fluid  is 
apt  to  collect.  Another  district  is  the  iliac  fossa,  and  another 
part  that  particularly  encourages  the  accumulation  of  fluid  is 
the  renal  rgion.  In  extiinsive  operations  where  a  large 
parietal  woiuid  has  been  made,  these  districts  may  be  sponged 
out  with  a  larger  sponge  held  in  the  hand.  In  dealing  with 
intestine,  sponges  have  to  be  gently  passed  among  the  coils, 
many  times  and  in  many  directions  before  the  parts  can  be 
properly  cleansed. 

If  the  wound  be  large  enough,  the  cavity  should  be 
frequently  inspected,  in  order  that  any  visible  clots  may  be 
picked  up  and  removed. 
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In  cases  where  there  has  been  a  very  extensive  oxtravasa- 
tion  of  fluid,  it  may  be  necessary  to  wash  out  the  peritoneal 
cavity.  For  this  purpose  boracic  lotion,*  heated  to  blood 
heat,  or  a  weak  carboUc  solution  (1  in  100)  of  the  same 
temperature,  should  be  employed  Many  surgeons  use  plain 
I  warm  water,  or  water  to  which  a  small  quantity  of  iodine  has 
been  a<ided. 

The  assistant  holds  up  the  margins  of  the  abdominal 
(Wound  while  the  surgeon  pours  the  water  into  the  cavity,  ll 
is  best  poured  from  a  common  jug.  Many  quarts  or  gallons 
may  be  required.  The  fluid  should  be  poured  in  until  it 
escapes  clear.  The  surgeon  can  assist  matters  by  introducing 
his  hand,  or,  if  the  wound  be  small,  a  sponge  in  a  holder,  and 
very  gently  rinsing  the  parts  as  the  fluid  is  poured  in.  This 
flushing  with  water  at  blood  heat  luis  also  the  advantage  of 
aBsisting  to  check  capillary  hu;morrhage,  and  is,  perhaps,  the 
only  means  whereby  coagula  can  be  washed  out  of  deeply- 
placed  hollows — such  as  may  be  found  among  extensive  old 
adhesions — or  from  among  intestinal  coils.  It  undoubtedly 
saves  time,  and  is  certainly  most  efficacious.  It  avoids  undue 
sponging  of  the  parts,  and  after  a  long  operation  the  Intro- 
duction of  a  large  quantity  of  hot  water  into  the  peritoneal 
cavity  frequently  acts  most  beneficially  upon  the  pulsa 

In  cases  where  peritonitis  exists,  or  where  frecal  matter  has 
eecaped  into  the  abdominal  cavity,  or  whei-e  the  extravasation 
consists  of  glairy  cyst  fluid,  or  of  pus,  or  where  much  colloid 
or  semi-solid  matter  has  escaped,  there  is  no  doubt  but  that 
the  thorough  flushing  out  of  thi."  abdominal  cavity  with  warm 
water  is  the  only  surgical  means  available  for  cleansing  it 

As  soon  as  the  fluid  poured  in  comes  out  clear,  what 
remains  may  be  taken  up  with  a  sponge.  The  patient's 
shoulders  should  be  ral.sed,  so  that  the  fluid  lying  among  the 
intestines  and  in  the  hollows  of  the  loins  might  drain  down 
into  the  pelvis.  By  this  change  of  posture  enough  fluid  to 
fill  Douglas's  pouch  will  often  run  down,  although  before 
moving  the  patient  the  abdominal  fa^ity  might  have  appeared 
to  be  pnKUicttllv  dry. 

Before  preptu-iug  to  close  the  wound  any  spot  suspected  of 
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bleeding,  or  the  site  of  any  especial  ligature  or  suture,  may  bo 
inspocted.  If  the  tissue  to  be  examined  be  deeply  placed,  it 
may  be  brought  into  view  by  means  of  two  wide  ivory  spatulse, 
80  introduoi'd  as  U>  pross  the  viscera  aside. 

4  Counting  of  Instruments. — On  completing  the  intra- 
abdominal operation,  great  caro  should  bo  taken  to  ensure  that 
no  sponge  or  instnmient  has  been  left  in  the  depths  of  the 
cavity.  The  sponges  and  clamp  forceps  should  be  formally 
countecl.  The  leaving  of  a  sponge  or  instrument  within  the 
peritoneal  cavity  is  a  catastrophe  which  no  surgeon  would 
feel  greatly  disposed  to  nmkc  jiublic,  and  yet  Dr.  Wilson  ■ 
(Tratia.  of  Anier.  Gi/iuvc.  Soc,  vol.  ix)  has  collected  no  less 
than  twenty-one  instances  of  this  unfortunate  lack  of  care. 

5.  The  Drainage  of  the  Peritoneum.  —  In  the  great 
majority  of  cases  of  laparotomy  the  wound  in  the  parietes 
may  be  at  once  clo.sud,  and  no  drainage-tube  introduced.  In 
the  following  circumstances,  however,  a  tube  may  be  inserted : — 
In  cases  of  laparotomy  attended  with  [leritonitis  with  efl'usiou  ; 
in  operations  undertaken  for  the  relief  of  peritonitis  (the 
abdominal  cavity  having  been  previously  washed  out) ;  in 
cases  in  which  fieculent  matter,  or  pus,  or  putrid  fluid,  has 
foimd  its  way  into  the  .serous  chamber,  and  it  seems  probable 
that  all  traces  of  such  fluid  have  not  been  removed  by  wash- 
ing and  sponging ;  when  colloid  or  semi-solid  matter  has 
e8ca}>ed,  and  its  complete  removal  Ls,  for  one  reason  or 
another,  a  matter  of  uncertainty ;  when  deep  and  extensive 
adhesions  have  been  dealt  with,  and  when,  for  this  or  other 
reasons,  liftcr-bleeding  may  he  anticipated  ;  when  an  extensive 
raw  surface  has  been  left,  from  which  oozing  appears  probable. 
The  term  drainage  is  po.ssibly  misapplied  when  employed  in 
connection  with  an  abdominal  wound.  The  lube  cannot 
drain  the  cavity  by  gravity  unless  the  amount  of  Huid  be 
considerable.  In  the  majority  of  in.stances  it  can  be  claimed 
for  the  tube  that  it  renders  fluid  within  the  peritoneum 
a]>pureMt  and  capable  of  being  withdrawn. 

It  may  be  said  of  this  drainage  that  more  harm  may  often 
be  done  by  neglecting  it    than    by   inserting   a  tube.      The 
measure  offers  a  comparatively  harmless  expedient  to  those -fl 
who  wish  to  be  particularly  eautiou.s.  ™ 

As  a  rule,  the  sooner  the  tube  is  removed  the  better.     In 
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instances  where  it  is  inserted  to  meet  anticipated  bleeding,  it 
may  be  removed  at  the  end  of  twenty-four  hours  should  no 
fluiil  be  found  to  have  escaped  into  the  abdominal  cavity.  In 
other  instances  it  may  be  retained  so  long  as  any  discharge 
continues,  and  especially  so  long  as  that  discharge  remains 
otfensive. 

The  best  tube  to  employ  is  that  known  as  Keith's  glass 
tube  (page  223).      It  is   introduced   between  the  two  lowest 
parietal  sutures ;  and  when  those  sutures  are  fied,  the  apposed 
margins  of  the  wound  keep  the  glass  in  place.     The  end  of 
the  tube  should  reach  the  bottom  of  Douglas's  pouch,  and  tlie 
rim  on  its  upper  end  should  lie  nearly  level  with  the  skin. 
When  the  abdominal  wound  has  been  closed,  a  piece  of  india- 
rubber  cloth — about  ten  inches  stjuare,  and  perforated  in  tlie 
centre — is  slipped  over   the  tube,  so   that   the   hole   in    the 
.sheeting   lightly   embraces   the  tube  immediately  below  tiie 
piaas  rim.     This  waterproof  protects   the   wound   from   any 
discharge  which  may  escape  through   tlie  drain.     Over  the 
«ud  of  the   tube   a   hirgo   round   sponge,   well   dusted   with 
iodoform,  is  placed.     To  the  sponge  the  lower  comers  of  the 
sheet  and  its  lateral  margins  are  piimed.  in  order  that  the 
•sponge  may  be  kept  m  place.     It  is  undesirable  to  so  adjust 
the  sheeting  that  escaping  fluid  may  be  pent  up  within  its 
foids.     It  is  better,  if  the  discharge  be  excessive,  that  it  should 
escape  from  beneath  the  binder,  and  the  fact  be  thus  rendered 
evident  that  the  sponge  is  saturated.     Arrangements  sliould 
**&    made  to  >  nsure  the  h-equent  changing  of  the  sponge,  shonid 
'i.«  is  be  necessary.      In  some  cases  it  may  be  required  to  be 
vt»-^wiKed  everj'  hour  or  so  for  a  while. 

Whenever  the  sponge  is  changed,  the  tube  should  be 
***»  Jilied.  This  is  ett'ected  by  means  of  a  glu.ss  syringe,  to 
*t»-ich  a  long  piece  of  indiarubber  tubiug — about  the  size  of  a 
-^**-  15  catheter — is  attaclu'd.  Tlio  tube  and  syringe  should 
****  liepi  at  hand,  lying  ui  a  basin  of  carbolic  lotion,  and  should 
p^  xnost  carefully  cleaned  after  using.  The  fluid  in  the  tube 
^  *iniwn  up  by  the  syringe,  and  before  the  evacuation  is  com- 
I''^t<xl  a  little  boracic  or  carbolic  (1  to  50)  lotion  may  bo 
lOjoctod  into  the  tube,  in  order  that  the  passage  may  be 
ibed  clcaa 
The  tube  itself  need  not  be  disturbed  imtil  it  is  necessary 
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to  remove  it  finally,  or  until  it  becomes  desirable  to  introdiica 
a  drain  of  a  diH'erent  length. 

6.  The  ClosiBgr  of  the  Abdominal  Wound. — A  thin  flat 
sponge  of  greater  length  tliiui  the  parietal  wound  is  placed 
upon  the  intestines  under  the  opening.  It  is  retained  during 
the  introduction  of  the  sutures.  It  serves  to  protect  the 
intestines  and  to  absorb  such  blood  as  oozes  from  the  suture 
points  before  the  sutures  are  tied.  Various  suture  materials 
may  be  used.  The  best  are  No.  2  Chinese  twist,  or  a  medium- 
sized  silk  braid,  or  silkworm  gut.  If  the  thread  bo  too  small 
and  the  parietes  thick,  the  suture  has  a  tendency  to  cut 
through  the  tissues.  If  it  be  too  largo,  it  acts  as  a  species  of 
seton.  Large-sized  threads  of  silkworm  gut  appear  to  be 
peculiarly  well  adapted  for  these  wounds.  They  merely 
require  care  in  tying  (ps^e  44,  vol.  L). 

Straight  needles,  throe  mches  in  length,  should  be  used. 
The  needles  must  be  passed  through  the  whole  thickness  of 
the  parietes,  and  it  is  espeeially  important  that  they  shoidd 
include  the  peritoneum.  Tliey  are  most  conveniently  intro- 
duced in  the  following  manner  : — 

A  large  blunt  hook  is  inserted  into  either  extremity  or 
angle  of  the  incision,  and  by  exercising  traction  u{)on  the 
hooks  in  opposite  directions  (precisely  in  the  median  line)  the 
edges  of  the  woimd  are  rendered  straight  and  parallel  to  one 
another.  The  incision  opening  can  be  mafle,  in  fact,  a  mere 
chink.  By  the  use  of  tho  hooks  the  most  peri'ect  adaptation 
of  the  edges  of  the  wound  is  ensured  (Fig.  15,  vol.  i.).  If  the 
abdomen  be  distended,  the  narrowing  of  the  incision  opening 
tends  to  prevent  protrusion  of  the  intestines.  If  the  belly  wall 
be  flaccid,  the  hooks  enable  the  assistant  to  make  the  skin 
tense,  and  at  the  same  time  to  draw  the  part  of  the  parietes 
about  to  be  sutured  aivay  from  the  viscera,  and  thus  render  a 
wound  of  the  latter  less  easy. 

If  silk  be  used,  the  suture  is  about  twenty  inches  in  length, 
and  a  straight  needle  is  threaded  to  each  end  of  it.  One 
needle  is  passed  through  the  right-hand  margin  of  the  wound  ; 
the  other  through  the  left  Both  should  be  passed  from  within 
outwards — ic,  should  be  made  to  transHx  the  peritoneum 
first  and  the  skin  last.  Tho  surgeon  holds  the  wound-edge 
between  the  finger  and  thumb  as  each  needle  is  passed     lie 
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can  evert  the  margin  of  the  cut  a  little,  and  ensure  the  pene- 
traiiou  of  the  whole  thickness  of  the  parietes.  The  sutures 
should  be  introduced  about  a  quarter  of  an  inch  from  the 
margin  of  the  wound,  and  at  intervals  of  half  to  three- 
quarters  of  an  inch  from  one  another. 

After  each  suture  has  been  passed,  the  two  needles  are 
removed,  and  the  ends  of  the  thread  are  carried  out  of  the 
way  of  the  operator.  No  suture  should  be  tied  untU  all  the 
threads  have  been  introduced,  and  until  it  is  seen  by 
^traction  upon  the  threads  that  a  perfect  adjustment  of  the 
xlges  can  be  effected. 

If  silkworm  gut  be  employed,  a  single  needle  is  used, 
and  care  .should  be  taken  to  leave  the  emi'^  of  the  threads 
long;  if  short,  they  are  apt  to  become  buried  and  lost  in  the 
folds  of  the  skin. 

The  sutures  should  be  tied  in  owlcr  fmm  above  down- 
wards, traction  being  maintained  all  the  while  upon  the  blunt 
hooksL  Care  should  be  taken  that  the  suture,  as  it  is  being 
lifd,  does  not  pick  up  and  include  a  shred  of  the  omentum. 
The  peritoneal  surface  of  the  wound  should  be  carefully 
examined  with  the  finger  from  time  t<>  time.  Before  the 
last  two,  or  pos-sibly  three,  sutures  are  tied,  the  flat  sponge 
koidd  be  seized  with  a  pair  of  large  pressure  forceps  and 
carefully  dragged  out,  the  blunt  hooks  being  relaxed  the 
while.  By  this  means  the  peritoneal  side  of  the  incision  is 
iped  dry.  Omentum  is  more  apt  to  be  included  in  the  lust 
sutures  tied  than  in  any  others.  The  hooks  are  not  removed 
until  all  the  deep  sutures  have  been  secured. 

Before  the  last  hook  is  withdrai\'n,  the  surgeon  may,  by 
gentle  pressure  of  the  himd,  expel  from  the  peritoneal  cavity 
any  air  that  might  still  occupy  it. 

Superticial  sutures  may  now  be  introduced  at  any  spot 
aloiip  the  wound  where  the  skin  still  gapes  between  the  deep 
suture  points.  These  are  best  introduced  by  a  Hagedom's 
needle  of  medium  size  held  in  the  needle-holder. 

I  do  not  think  that  in  any  case  it  is  necessary  to  support 
the  wound  with  strapping ;  the  sutures  are  sufficient. 

ACCIDENTS   DURING  THE   OPERATION. 

The  special  accidents  which  may  occur  during  the  operation 
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almost  entirely  concern  wounds  and  other  injuries  of  vis- 
cera. Such  accidents  are  scarcely  possible  in  a  simple 
lapiiroiomy,  and  could  only  result  from  inexcusable  care- 
lessness. 

Accidents  connected  with  the  Parietal  Wound.— In 
not  a  few  except ionul  insUmccs  the  intestine,  and  oven  the 
bladder,  have  been  incised  in  making  the  parietal  wound. 
The  bowel  may  have  become  adherent  to  the  parieud 
peritoneum,  or  be  very  closely  pressed  against  it  in  cases 
where  it  is  distended.  Moreover,  when  enormous  coils  of 
dihiLed  bowel  are  lying  tightly  wedged  against  the  anterior 
parietes,  it  may  be  difficult  to  tell  when  the  peritoneal  cavity 
has  been  opened.  In  such  a  case,  the  thinned  bluisli- 
coloured  wall  of  a  coil  of  distended  bowel  may  be  mistaken 
for  the  parietal  peritoneum,  and  may  be  picked  up  with 
forceps  and  incised.  This  is  a  more  excusable  accident  when 
the  serous  coat  of  the  bowel  has  been  duUed  by  comraencing- 
peritonitis. 

When  extensive  and  complicated  adhesions  exist  between 
the  intestines,  and  possibly  also  between  them  and  the 
parietal  peritoneum — as  in  some  instimces  of  chronic  periton- 
itis— it  is  very  easy  to  wound  the  bowel  in  attempting  to 
demonstrate  the  peritoneal  cavity. 

The  bladder  has  been  wounded  in  making  the  parietal 
wound,  even  when  the  viscus  hail  been  carefully  emptied  by 
catheter  before  the  operation.  In  such  circmnstances  it  has 
usually  been  foimd  that  adhesions  have  prevented  it  from 
contracting  and  from  sinking  into  the  pelvis.  In  aU  cases 
extreme  care  shoiUd  be  exercisetl  when,  for  any  reason,  the 
incision  in  the  abdominal  parietes  has  been  continued  lower 
down  towards  the  pubes  than  usual. 

Sir  Spencer  Wells  records  a  case  in  which  he  cut  into 
a  patent  urachus,  from  which  tirine  escaped.  He  closed  the 
opening  by  one  of  the  sutures  used  to  close  the  incision  in  tlie 
abdominal  wall,  and  no  inconvenience  followed. 

Accidents  connected  with  the  Intra-abdominal  Opera- 
tion.— These  include  the  accidental  wounding  of  viscera 
with  the  knife  or  scissors,  but  the  great  majority  occui 
in  connection  with  the  treatment  of  adhesions.  It  is  in 
allenipting  to  remove  oviu-ian  tumours  embedded  in  exten- 
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sive  iidhesions    that    the    most    numerous    accidents    have 

occurred.     The  anatomical  outline  and  the  aspect  of  a  part 

may  be  greatly  altered   by  serous  adhesions,  and   a  viscus 

jBo  disguised  may  be  wounded  in  dealing  with  the  false  mcm- 

'  Indues  that  cover  it 

In  attempting  to  break  down  adhesions,  the  intestine  has 
been  torn,  and  the  same  accident  has  happened  to  the  bladder. 

Tlie  rectum  has  been  lacerated  or  dividefl  during  the 
separation  of  adhesiona  The  ureters  have  been  cut  acci- 
dentally, and  have  been  included  in  ligatures  attached  to 
deep  adhesions.  "  It  is  remarkable,"  i^Titos  Sir  Spencer 
Wells,  "  that  in  cases  of  adhesions  low  down  in  the  pelvis 
the  ureters  should  escape  injury  so  often  as  they  do.  I 
nupect  that  their  condition  hiis  been  overlooked  in  some 
post-mortem  examinations,  and  it  is  probable  that  in  some 
of  the  cases  where  suppression  of  urine  has  been  a  prominent 
S3'mptom.  one  or  both  ureters  may  Itave  been  injured." 

The  liver  has  been  lacerato<l  diu-ing  the  separation  of 
adhesions.  In  one  of  Sir  Spencer  Welis's  cases  some  ounces 
of  tho  lower  edge  and  under-surfaee  of  both  lobes  of  an 
enlarged  liver  were  removed.  The  hiemorrhage  was  stopped 
by  porchloride  of  iron.     The  patient  recovered. 

Mr.  Greig  Smith  had  to  remove  the  vcrmifurm  appendix 
for  injuries  done  to  it  during  the  sejiaration  of  adhesions. 

Treatment  of  Injuries  to  tlte  IIoUow  Vij^cera. — Wounds  of 
the  intestine  should  be  carefully  cleaned,  and  at  once  closed 
by  the  Lembert  or  Czeniy-Lemlx-rt  suture. 

During  the  remauider  of  the  operation  care  should  be 
taken  to  protect  the  coil  so  treated  from  pressure  or  further 
injury. 

In  cases  of  more  extensive  damage — as  where  a  portion  of 
the  gut  has  been  torn  away — the  bowel  should  be  resected,  and 
the  divided  ends  at  once  united  by  suture  or  by  St-nn's  plates. 
Should  this  accident  occur  during  an  operation  that  has  been 
already  of  imusual  duration,  and  shoidd  it  seem  unsafe  to 
further  prolong  the  operation  in  order  to  unite  the  bowel,  the 
two  ends  of  tho  intestine  may  bo  bmiight  out  together  at  the 
parietal  wound  and  an  artiticiai  anus  established  This  can 
be  closed  by  a  subsequent  resection  proiedure. 

After  wounds  of  the  rectum  have  been  closed  by  careful 
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suture,  a  rectum-tube  diould  be  continuoiisly  or  very  fre- 
•lueDtly  ns^d  by  the  pstie&t. 

Wounds  of  the  bladder  must  be  adjusted  by  sutures  in  a 
double  row — the  first  inTolring  the  mucous  membrane  only, 
the  second  the  outer  coat&  After  the  operation  a  syphon 
catheter  should  be  introduced,  so  that  the  bladder  may  be 
kept  perfectly  empty  for  four  or  five  days.  Twice  a  day  the 
bladder  should  be  gently  washed  out  with  a  weak  boric  acid 
lotion. 

Laceration  of  the  gall  bladder  could  not  be  safely  treated 
by  suture  only.  Either  a  biliary  tistula  should  be  established, 
or  the  entire  gall  bladder  should  be  removed. 

In  cases  of  division  of  the  ureter,  the  distal  end  should 
be  secured  by  ligature,  and  the  proximal  end  brought  out  of 
the  wound  and  a  fistula  established  For  the  relief  of  the 
fistula  a  nephrectomy  may  subsequently  be  required  In 
one  case  (Nussbaum)  communication  between  the  kidney 
and  the  bla<l<ler  was  re-established. 

Treatment  of  Injv/riee  lu  the  Solid  Viscera. — The  liver  is 
the  only  soUd  organ  that  appears  to  have  been  injured  during 
ovariotom}'.  Bleeding  from  a  woimd  or  laceration  may  be 
arrested  by  pressure  with  a  sponge ;  and  if  that  fnils,  by  the 
application  of  the  actual  cautery. 

Serious  lacerations  of  the  spleen  or  of  the  kidney  may 
demand  excision  of  the  damaged  structure.  It  is  possible 
that  small  clean  wounds  of  these  viscera  may  be  closed  by 
fine  sutures,  and  especially  by  imiting  the  peritoneum  over 
them. 
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THE   DRESSING  OF  THE   WOUND. 

This  will  depend,  of  course,  upon  the  individual  practice 
of  the  operator.  Every  possible  form  of  dressing  has  been 
employed.  For  my  own  part,  I  adopt  the  following : — The 
wound  and  the  skin  around  are  w  ell  sponged  and  dried,  and 
the  parts  then  liberally  dusted  with  iodoform.  The  prin- 
cipal dressing  is  a  single  sponge  well  dusted  with  iodoform, 
and  sufficiently  large  lo  cover  the  whole  wound.  The  whole 
area  around  the  sponge  is  packed  with  loose  carbolic  gauze, 
from  the  costal  oartilagos  down  to  the  hollows  of  the  groia 
This  gauze  may   be  conveniently  applied  in  long  strantls, 
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iirr«ni;e«l  in  concentric  ciroles.  Ii  iills  up  all  iuc(|italities, 
ainl  should  be  siiHicicnt  in  amount  to  reai'h  the  level  of  the 
spouse.  It  also  may  be  dusted  with  a  little  iodoform.  Over 
tb»'  sponge  and  llio  gauze  packing  nuiy  be  placed  a  large,  but 
thin,  pad  of  gauze,  evenly  folded.  It  serves  to  keep  the 
whole  dressing  m  ]ilace.     Over  all  comes  the  binder. 

The  binder  should  be  made  of  tine  flannel.  It  .should  be 
"goretl"  in  four  places  along  its  upjicr  part,  iu  urdtr  that  it 
may  tit  closer  to  the  waist  (Fig.  31.s).  This  "Htting"  of  the 
binder  is  important  in  all  ca.ses,  and  especially  in  women, 
and  in  patients  from  whom  a  tumour  of  great  size  has  been 
removed. 

That  yjortion  of  the  binder  which  shouhl  eomc  in  contact 
with    the   patient's    back   is 
lineil    with   lint,  which    has 
been  carefully  sewn  on. 

The  binder  is  tightly  and 
evenly  applied,  and  secured 
by  four  large  safety  -  jiins, 
each  two  inches  in  length. 

The  weak  part  of  all  dress- 
ings applied   to   laparotomy 
wounds   is  the  lowest   part. 
It  is  here  that  the  dressing 
fr  bandage  "  rucks  up,"  and 
'f  is  fasy  in  this  direction  for 
'ttuited    air     to    reach    the 
•oiind    on    account   of   its 
"^o'liparatively    close    prox- 
'"•ity   to   the    genitals   and 
"ftii-v   To  obviate  this  defect 
'"^•^  narrow  strip  of  flannel 
™*^tla^are  so  applied  around 

"'•>  thigh  as  to  keej)  the  Rg.  3i8.-Bnn>«B  fob  osb  atter  abdo- 
''•ttderin  place,  and  also  in  kwal  beotiok. 

cloji*  contact  with  the  skin. 

liach  strip  Ls  applied  while  the  thigh  is  flexed,  is  pinned  to 
th«j  binder  over  the  pubic  region,  is  made  to  traverse  the 
T*'iiii'um,  and  is  tinally  attached  again  to  the  binder  over  the 
^l?it>n  of  the  iliac  crest  (Fig.  318).  When  thi-  thigh  is  brought 
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down  t'rom  the  poNitiim  of  Hexion,  those  strips  of  bandiigi;  u* 
rendered  tiyht,  unti  tho  hiiidiT  is  perfectly  tixed  in  place.   A 
considerable   barrier   ut'  frmize    will    intervene    iK'tween  lh« 
lowest  piirt  of  the  wound  and  the  lower  edge  of  ihebimk'r; 
and   if  the    latter    be    well    applied,    it    slumld    be   ainiiwt 
imimssilile  to  introduce  the  tingers  beneath  it. 

If    the    patient    complains    niueh    of    the   smell  of  th» 
iodoform — and  it  may  possibly  add  to  the  sense  of  nause* — 
the  oduiir  ean  be  eoncealed  by  dropping  a  little  eucal}'])tiis  oi 
upon  the  upper  part  of  the  iiinder. 


THE    AFTEIt-THEATMENT   OV   THE    PATIENT. 

General  Measures. — The  patient  must  lie  absolutely  ti{ion 
the  back,  and  the  knees  may  be  kept  a  little  flexed  by  placing 
a  pillow  beneath  them. 

A  largo  crafUc  is  placed  over  the  trunk.  It  protects  thw 
abdomen  from  the  pressure  of  the  bed-clothos,  and  helps  l* 
ventilate  the  bed.  The  patient's  body  is  covered  by  ablaiikeC 
which  is  placed  beneath  the  craiUe,  and  in  direct  contact  v\\k. 
the  tnmk.  The  rest  of  the  bed-clothes  are  in  two  sets,  «^ 
folded  lis  to  meet  trausvei-sely  in  the  centre  of  the  lied.  Thcr 
are  placed  over  or  ouusiile  the  cradle,  overlappmg  at  its 
summit.  This  arrangement  permits  of  the  wound  beioj" 
inspt'cted  and  dressed,  and  enemata,  etc.,  given  without  di»- 
tiirbiug  the  bed-(;lofhes  that  cover  either  the  upper  jiart  of  thw 
body  or  the  lower  limbs. 

The  bed  should  lie  well  wanned  with  hot  Ixittles  U-fow 
the  patient  is  placed  in  it,  and  hot  bottles  may  l>e  kept  iB 
contact  wiih  the  t'e<'t  and  thorax  for  some  time  after  the 
operation. 

The  patient's  movements  should  be  restrained  while  coO' 
sciousness  is  returning,  and  the  nurse  may  support  the  wouna 
with  the  hands  during  the  tirst  attack  of  vomiting.  The  !«** 
the  patii'iit  is  intiTfered  with  during  the  first  twenty-fo"'' 
hours  after  the  operation  the  better.  The  practice  of  takinsT 
the  temperature  in  the  vagina,  and  of  .giving  laudanum  K*' 
frequent  rectal  injeftions  is  bad.  The  thermometer  shouM'"' 
placed  in  the  axilla ;  and  opium,  if  given  at  all,  should  ^ 
given  in  the  form  of  a  hypodermic  injection  of  mor|)h* 
Morphia  sliuuld  be  avoided   whenever   it    is    possible,  an'' 
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d  never  be  givwi  as  a  matter  of  routine     Onf^si.vtli  of  a 

in  is  sufficient  lit  a  time.     Ont- injoction  only  will  proWably 

found  to  l)e  sufficient. 
.  The  less  taken  by  tlie  mouth  dminuj  the  first  twenty-four 
cure  the  bettor.  Thirst  may  be  relieved  by  suckin;^  ice,  or 
gr  an  <H't.a.sional  tea-spoonful  of  milk  and  soda-water.  The 
BOTC  should  be  instructed  to  enctjurayi^  iho  patient  to  take 
» little  as  |)OS8ible.  The  reckles.s  imd  immoderate  sucking 
Ui'l  lidlfiri^j  of  lumps  of  ice.  wliii'h  is  encounivrod  by  the  nurse 
will)  U'litves  a  patient  is  doing  badly  who  is  not  constantly 
willowiijtj  sometliing,  is  most  pernicious.  The  stomach 
U-'oiucs  tilletl  ft-ith  cold  fluid,  and  a  sense  of  great  faintnosa 
MmI  iliscomfort  j)ersists  luuil  the  molted  ice  is  ejected  by 
Wmiiing. 

If  nally  di-stressing  thirst  is  experienced  during  the  first 
iwiiity-lour  hours,  it  is  best  relieved  by  an  enema  of  warm 
WW.  No  other  form  of  rectal  injection  should  bo  allowed 
Sntil  the  first  day  has  been  completed.  It  is  a  question 
'fiitiier  the  use  of  nutrient  enemata  within  a  few  hours  of 
iie  "peration  serves  to  do  other  than  annoy  the  patient. 
P'iriii);  the  second  day  the  patient  may  take  milk  and  soda- 
*»ter  or  barley  water  in  very  small  quantities,  provided  that 
Ml  nourishment  does  not  cause  vomiting.  In  miuiy 
Bslanoes  in  which  cold  fluid  food  is  rejected,  a  little  very 
iWnii  tea  is  taken    with  great  satisfaction   and   is   retained. 

A  latheter  should  be  pas.sed  when  required.  The  sooner 
"••  [mtient  can  discontinue  its  use  the  better.  Thi>  catheter 
''">ul(l  be  kept  very  clean,  and  when  not  in  use  should  lie  in 
'  »eak  carbolic  solution  (1  in  «0).  I  think  that  I  have 
^*tH\  cystitis  in  women  in  some  instances  to  the  practice 
^  fttaining  tlie  instrument  in  a  too  strong  carbolic  lotion. 
»nie  of  the  fiuU'nt  irritant  is  introduced  into  the  bladder, 
•xi  a  catarrh  of  the  mucous  membrane  follows.  It  is  still 
'"«>  imjHirtant  that  the  external  genitals — especially  in  tho 
■Wi — be  kept  scrupulnusly  clean.  If  this  curv  be  negledod 
^euheter  cau  reiwlily  convey  septic  matter  into  the 
■adder.     The  practice  of  passing  a  catheter  by  routine  once 

«o  tiiany  hours  is  most  decidedly  t.o  be  condcnmed.     As  a 
•If  ^ery   little    uriiir   enters   the   liladdor   during   the  first 
'tnty-four  hours  after  tho  operatioa     After  this  time  has 
73 
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elapsed,  nutrient  enemata  may  be  given.  Previous  to  the 
injection  a  rectum  tube  should  be  passed  (page  245),  smd 
retained  for  some  t/en  or  fifteen  minutes.  The  enema 
should  lie  given  by  a  gliiss  syringe,  and  may  consist  of 
one  ounce  and  a  half  of  peptouised  beef-tea  with  (if  needed) 
half  an  ouiu'i^  of  brandy.  The  mixture  should  be  heated  to 
blood  heat.  Tln'se  injfetions,  if  well  borne,  may  be  adminis- 
tered every  three  hours.  It  is  claimed  that  nutrient  sup- 
positories act  equally  well. 

In  some  instances — as  in  very  brief  and  simple  explora- 
tory laparntumies,  and  in  some  operations  for  intestinal 
obstruction — these  enemata  are  not  indicated.  They  should 
bo  discontinued  as  soon  as  the  patient  can  take  a  proper 
amount  of  nutriment  by  the  mouth.  In  the  majority  of 
oases  they  are  only  employed  for  two  or  perhaps  three  dny.«. 

In  a  I'ase  that  is  doing  well  the  diet  from  the  third  to  the 
fifth  day  inuy  consist  of  tea  and  toast,  beef-tea,  arrowroot, 
brotul  an«l  milk.  Milk  in  large  amount  is  not  usually  well 
borne,  and  leads  to  the  formation  of  scybaia,  whiK-  the 
indiscreet  perseverance  in  a  sloj)  diet  often  causes  nausea  and 
flatulence.  What  food  is  given  should  be  given  often  and  in 
8iiiall  tuiantitics.  A  little  tish  may  be  given  on  the  fifth  day 
and  meat  on  the  seventh. 

Tho  bowels  may  possibly  act  spontaneously.  As  a  rule 
however,  they  do  not.  In  such  circumstance  an  aperient 
fulloweil  by  an  enema  should  be  administered  on  the  tifth  or 
•inlh  day. 

TbiH  applies  to  an  ordinary  or  uncomplicated  case.  It  is 
N(^lllllm  de?«iral>lo,  however,  that  the  bowels  should  be  left 
oiiiiliiied  fivr  longer  than  a  week,  or  even  for  so  long  a  period. 
The  ajmriont  selected  should  be  that  which  the  patient  is 
Hciuiwlitniod  to  take.  A  simple  saline  aperient,  or  castor-oil, 
or  the  compound  iiiiuorice  powder,  are  probably  selected. 
The  I'tirnia  is  most  important  for  the  purpose  of  clearing  out 
the  lower  liowel.  It  may  be  repeated  if  there  be  any  evidence 
l.huti  ihe  reelum  is  not  well  emptied.  The  injection  need  not 
liii  I'opiouH ;  and  in  ciuses  where  extensive  pelvic  adhesions 
have  In  en  dealt  with,  even  small  enemata  often  cause  distress. 

|>'latiileni'e  or  distension  of  the  belly  is  frequently  com- 
iilitliio)!  of  Hi  an  early  {K^riod  after  the  operation. 
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It  may  to  a  great  extent  be  relieved  by  the  use  of  the 
'reoMiiii  tube."  This  uonsists  in  the  vaginal  pipe  of  an 
oirlinAA-  Iligginson's  syringe.  The  tube  is  passfni  about  two 
or  three  inches  into  the  rectum,  and  may  be  left  there  for  ten 
or  fifteen  minutes,  or  so  long  as  it  appears  to  afford  the 
p«-t.icnl  relief  A  small  soap-dish  must  be  planed  under  the 
finoe  end  of  the  tube,  to  receive  any  particles  of  tk'cal  matter 
tb^t  may  eecapa 

In  these  cases  of  flatulent  distension  minute  doses  of  a 
carminative,  notably  of  one  of  the  aromatic  oils,  often  have  a 
Tery  excellent  effect,  and  the  same  may  be  said  in  a  lesser 
Aefpte  of  sal-volatile  and  spirits  of  ohlornfonn. 

Now  and  thim  it  will  be  found  that  about  or  before  the 
»venih  day  after  the  operation — often  alioul  the  fourth   or 
3 — the  abdomen  is  distended,  the   tongue   is   I'oated  and 
the   belly   is   teider,   and   comjiiaint    is    made    of  the 
ness  of  the  binder,  while  there  may  be  a  little  vomiting  or 
The   temperature  remains   normal,   the   respiration 
effected,   the  complexion   unaltered,   and    the    pulse    and 
condition  good.     The  symptoms  in  such  a  case  may 
depend  upon  the  fact  that  the  bowels  had  not  been  well 
wicutted  before  the  operation,   or   the   intestine   may  have 
^Wen  paralysed   by  too  much  opium,  or  the  diet  since  the 
<>peration   may  have  been  such   as   to  lead  to    tympanitic 
*8tenaion.     The   patient  who   presents  these    8}Ti)ptoitis    is 
•"fttti  greatly   relieved   by  a  saline  or  other  aperient     The 
Wei  is  well  cleared  out,  and  the  sickness,  the  pain,  and  the 
<ii8teasion  vanish. 

It  is  possible  that  cases  of  this  character,  relieved  in  the 
OMmer  indicated,  may  have  been  described  as  examples  of 
«oute  peritonitis  treated  by  saline  aperients. 

In  ordinary  cases  of  abdominal  section  the  temperature 

rarely  rises  above  100°  or  101°  F.     WTiilst  the  skin  is  still 

diy  for  the  first  twelve  hours  after  the  operation  a  rise  of 

(emperature  is  seldom  a  matter  of  moment     When,  however, 

the  temperature  reaches  to  over  102°,  and  especially  if  the 

puJae  quickens  also,  it  will  be  desirable  to  take  measures  to 

reduce  the  fever.     This  is  best  effected  by  appljring  an  ice 

htg  to  the  head,  or  the  head-cap  made  with  Leiter's  tubes. 

"The  cap  must  not  be  put  on  till  the  skin  has  acted,  and 


24t! 


OPERATIVE   SURGERY. 


must  not  be  token  on  and  off.  but  kept  on  till  the  tcinppratu 
has  stea<lily  Efone  down,  remaining  below  100'^  "  (Doran). 

The  comi)lit:ations  after  itlidouiinal  section — unioni,'  which 
may  be  meationod  internal  hiBmorrha«[e,  peritonitis,  septic- , 
(emia,  intestinal  obstnietion,  llecal  fistula,  thrombosis,  parotJ 
itis,   piduionary   citdxilisin,   and    tctunus  —  must   be   treated 
accordinjj  t/>  tlie  measures  advised  in  the  treatises  on  sur;j;<'ry. 

It  Kiiiy  be  mentioned  that  in  some  cases — without  evident 
kidney  disease — thr  urine  becomes  scanty  and  couc;entruted, 
the  skin  is  dry,  and  the  patient  presents  some  oi"  the  symptoms 
of  urannia.  Such  a  condition  may  be  relieved  by  the  hot-air 
bath,  which  can  bo  eniidoyed  without  disturbing  the  patient, 
and  by  the  administration  (as  Sir  Spencer  Wells  advises)  of  a 
m^ixture  of  the  citrates  of  potasn  and  lithia.  m 

Thrombosis  of  the   veins   of  the   lower  limli  Icadinjj  to 
phlcgiiiiisia  is  sometimes  met  with  after  abdominal  section, 
but  especially  after  ovariotomy.     It  is  most  apt  t-o  occur  am 
patients   who   are  allowed   to   stand   or  walk   too   soon.     It 
should  be  treated  in  the  usual  nvaimer. 

Mr.  Paget  has  collected  no  less  than  101  ca.ses  of  par()titis 
consequent  upon  disease  or  injury  of  the  abdomen  or  pelvis.    J 

The  complication  Ls  rare  after  abdominal  operations.  1 

The  trouble  appears  to  be  uon-pytemic,  and  very  commonly 
ends  in  suppuration. 

The  After-treatment  of  the  Wound. — The  dressing  may 
be  removed  on  the  fifth  day,  the  wound  well  cleansed  with 
carbolic  lotion  (1  in  40),  and  a  new  l/mder  adjusted. 

This  early  dressing  adds  greatly  to  the  patient's  comfort, 
ami  allows  of  the  removal  of  any  suture  which  has  been  applied 
tt>o  tightly  and  is  cutting  into  the  tissues. 

The  wound  should  l)C  ilried — especially  in  the  rtssures 
about  the  sutures — well  dusted  with  iodoform,  and  then  simply 
covered,  togetlier  with  the  rest  of  the  al>di>men.  with  a  sub- 
stantial layer  of  loose  gauze.  The  thigh  pieces  are  once 
more  iwljusted  as  already  described. 

On  the  seventh  day  the  part  is  again  exposed,  well  wa,sh 
and  dried,  and  all  the  sutures  removed. 

If  any  sutural  abscesses  have  formed,  they  must  be  treated 
in  the  usual  way. 

In  the  case  of  the  smallest  iibdninina]  incision  the  wound 
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may  be  left,  p;x»vided  it  has  well  hoalcd  ;  but  in  larger  incisions, 
and  in  instances  where  any  strain  iiiiun  the  wound  may 
be  luiticipated,  the  cicatrix  should  be  well  supported  with 
strapping. 

1  am  in  the  habit  of  using  Leslie's  adhesive  strapping  on 
hoUand,  cut  in  the  way  de[)icted  In  Fij,'.  -Ml!'.  Tlu;  two  pieces 
of  plaster  are  so  fasbioned  that  when  iijjplied  to  the  body  the 
'  tails  "  interlace ;  and  by  diawing  the  cuds  of  one  jviece  in  one 
direction,  and  the  oi\ds  of  its  fellow  iu  the  other,  the  margins 
of  the  cicatrix  are  drawn  well  tof^etber. 

£ach  piece  of  this  "  gridiron  "  strapping  should  be  suffi- 
ciently long  to  reach  well  into  ihe  loins  on  either  side. 

It  should  not  exceed  about  four  inches  in  width,  and  in 
the  case  of  a  very  large  wound,  more  than  one  set  of  two 
pieces  will  be  required.     Each  little  "  tail  "  of  the  dressing  is 
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penetrated,  so  that  the  wound  is  not  covered  up  entirely  when 
the  strapj>ing  is  applied,  and  any  discharge  that  may  exist — 
nouibly  that  from  sutural  abscesses — is  able  to  escape. 

Before  the  "tails"  of  tbe  strapping  are  (iiuilly  drawn  tight 
anrl  secured,  a  narrow  stiip  of  gauze  iiliout  the  kidth  of  the 
liriger  is  laid  along  the  whole  length  of  the  cicatrix,  in  order 
that  the  plaster  may  not  adhere  t<>  the  freshly-healed  wound. 
The  incision  line  is  dusted  with  iodoform,  and  the  part 
pikcked  with  loose  gauze  as  before.  The  binder  and  thigh 
pieces  are  of  course  retained. 

The  woimd  may  be  in.speeted  nnee  or  twice  a  week,  and 
the  strapping  readjusted  or  reapplied  when  necessary. 

The  tliigh  pieces  may  bo  discontinued  iit  the  end  of  a 
forlniglit  The  strapping  should  he  retained  for  a  month, 
or  even  longer  in  cases  of  largo  or  weak  wounds,  or  of  wounds 
thiit  have  not  healed  by  first  intention. 

Throughout  tbe  wlmle  perioil  of  convalescence  the  binder 
should  be  retained,  and  be  always  carefully  applied. 
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In  cases  where  the  wound  fuils  to  heal,  or  where  it  has 
burst  open  after  the  removal  of  the  stitiircs  by  reason  of 
violent  expiratory  movements  on  the  jiart  of  the  patient,  or 
where  the  inr-isiun  has  been  deliberately  opened  n]>  by  the 
surgeon,  the  margins  shonld  be  kept  well  adjusted  by  means 
of  the  "  gridiron  "  strapping,  which,  in  sueh  eiises,  will  require 
to  be  reapplied  once,  or  possibly  twice,  in  the  twenty-fuur 
hours. 

For  the  first  tortnight  after  the  operation  the  patient 
shonld  lie  upon  the  back,  and  be  kept  as  still  as  possible.  At 
the  end  of  this  time  he  or  she  may  be  allowed  to  be  a  little 
raised  in  bed,  or  to  lie  upon  one  side  wliile  the  bock  is  well 
supported  with  pillows. 

Between  the  third  and  the  fourth  week  the  patient  may 
be  allowed  to  get  up. 

Such  are  the  times  which  may  be  observed  in  an  ordinary 
case  of  average  severity.  In  a  large  jiroportion  of  instances 
it  is  well  that  the  patient  shonld  remain  in  bed  one  month, 
whereas  in  the  simplest  exploratory  operations  the  patient 
may  bo  allowed  up  on  the  eighteenth  day,  or  even  befora 
Some  surgeons  will  allow  a  woman  convalescent  from  ovari- 
otomy to  leave  the  hospital  on  the  eighteenth  day.  It  is 
well,  probably,  to  err  in  the  direction  of  encouraging  a 
longer  period  of  rest  after  these  operations.  Some  complica- 
tions, notably  that  of  phlegmasia,  appear  to  be  encouraged 
by  too  early  movement 

Before  the  patient  leaves  the  surgeon's  care  an  abdominal 
belt  should  be  ordered.  This  should  be  largely  composed  of 
elastic,  and  may  be  worn  from  six  to  twelve  months.  After 
the  simplest  procedures  a  flauucl  binder  is  all  that  is  necessary ; 
but  in  eases  of  pendulous  abdomen,  and  in  instances  where! 
the  healing  of  the  wound  has  been  imperfect  or  interrupted, 
or  a  very  large  tumour  removed,  a  well-made  and  very  care- 
fully-titted  belt  is  required. 

The  primary  object  of  a  belt  in  these  cases  is  to  assist  the 
cicatrix  in  resisting  the  weight  of  the  viscera  and  the  passive 
pressure  from  within,  which  is  exercised  when  the  bowels  are  ■ 
distended  with  flatus.  It  is  probable,  as  Mr.  Doran  says,  that 
"distension  of  the  cicatrix  oocuiN  not  so  much  from  frequent 
coughing  or  straining,  as  ft'oni  passive  pressure  from  within," 
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It  must  be  remembered  that  the  abdominal  wall  is  made  up 
of  muscular  and  aponeurotic  tissues.  It  is  required  that 
these  tissues  should  not  be  weakened.  Like  tissues  elsewhere, 
they  atrophy  from  disuse,  and  are  rendered  strong  by  exercise. 
TTie  very  elaborate,  rigid,  and  heavy  belts  which  are  some- 
times worn  after  abdominal  section,  especially  after  ovariotomy, 
may  possibly  do  harm  by  taking  upon  themselves  too  much 
of  the  ftmction  of  the  muscles  and  aponeuroses.  The  re- 
sponsibility ot  supporting  the  viscera  falls  rather  upon  the 
belt  than  upon  the  muscle,  and  the  latter  is  in  consequence 
encouraged  to  waste. 

I  think,  therefore,  that  while  the  belts  worn  after  abdomi- 
nal operations  should  be  large  enough  to  cover  the  whole  of 
the  belly,  and  should  be  quite  rigid  in  the  vicinity  of  the 
cicatrii,  they  should  be  as  light  as  possible  elsewhere,  arid 
contain  a  great  deal  of  elastic. 

hi  the  case  of  any  belt  it  is  important  that  the  lower 
iDMgin  be  kept  well  in  position,  and  be  prevented  from 
'nicking  up,"  by  means  of  suitable  perineal  bands. 
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Ovariotomy. 

History  of  the  Operation.  —  Robert  Houston,  of  Glasgow, 
treated  on  ovarian  tumour  by  operation  in  1701.     The  patient 

recovered,  but  the  operation  appears  to  have  been  represented 
merely  by  an  Lneisiou  into  the  cyst  and  the  evacuation  of  its 
contents.  The  first  complete  and  deliberate  ovariotomy  was 
carried  out  by  Ephraini  Mi-Dowcll,  of  Kentucky,  in  1809. 
ITie  pedicle  vva.s  secured  by  a  ligature,  the  ends  of  whidi  were 
brought  out  of  the  wound.  The  patient  made  an  excellent 
recovery.  In  1821  Nathan  Sniilh,  of  Connecticut,  who 
appears  to  have  been  ignorant  of  McDowell's  work,  per- 
formed a  successful  ovariotomy,  in  which  he  secured  the  pedicle 
vrith  aniuial  ligatures,  which  were  cut  short.  Tlie  operation 
made  great  progress  in  America  in  the  hsuids  of  LHinlap, 
Atloe,  and  others,  and  by  the  year  1850  at  least  thirty-six 
ovariotomies  had  been  peifonned  in  that  country,  with  twenty- 
one  recoveries. 

In  Great  Britain  Lizars  is  reported  as  operating  in  1824 
and  1825,  but  his  results  were  not  encouraging,  (iranville 
operated  in  London  in  1S2G  and  ]."s27.  In  1842  Charles  Clay, 
of  ilanchester,  coiunienced  to  perfomi  ovariotomy.  He 
carri(.'d  out  a  large  number  of  operations,  and  met  with  a  fair 
degree  of  succes,s.  By  the  year  18.50  ninety-one  ovariotomies 
had  been  performed  in  Great  Britain,  with  a  mortality  of  3G'27 
per  cent.  Spencer  Wells  performed  his  first  complete  ovari- 
otomy in  1858,  and  Keith  in  lH{i2.  For  some  years  these 
surgeons  were  the  two  prominent  tigiu'cs  in  the  development 
of  ovariotomy,  and  it  was  under  their  hands  mainly  that  the 
modern  operation  was  evolved.  Ovariotomy  has  now  been 
shown  tio  be  one  of  the  .simplest  and  safe.it  major  operations  in 
surgery,  and  tliere  are  very  few  surgeons  v\hi>  have  not  had  a 
personal  experience  of  this  measure. 
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The  history  of  the  operation  is  associated  to  a  large 
extent  with  an  account  of  the  diHl-rent  niunuer  in  which 
the  ovarian  pedicle  has  been  treated  at  ditierent  times. 
McDowell  used  a  single  ligature,  and  left  the  ends  outside. 
.Nathan  Smith  carried  out  the  now  accepted  method  of  secur- 
bg  the  pedicle  with  ligatures,  which  were  cut  short,  and  of 
dropping  the  stump  into  the  abdotuon. 

This  procedure  was  uufurtuiiately  depiU'ttMJ  In  mi,  and 
the  progress  of  the  operation  was  seriously  bindi'n'd  by  the 
use  of  the  claiup,  which  was  introduced  by  -Mr.  Hutchinson  in 
1850,  and  by  other  methods  which  were  advocated  ft»r  treat- 
ing the  pedicle  by  an  extra-i«Titonniil  mctliod.  The  treat- 
ment of  the  pedicle  outside  the  jierituueal  cavity  is  ascribed 
to  Stilling  in  1848.  In  1850  Atloe  used  the  eeraseur,  and 
many  followed  him.  Some  surgeons  I'nijiloyed  flic  cauter}'', 
and  in  18G.5  Koeberle  invented  his  herre-nteud. 

Ovariotomy,  the  most  freiiuentl}'  p-rformod  of  abdominal 
i<|¥'nitions.  itichules  not  oidy  the  proeedure  for  the  removal 
of  ovarian  tumours,  but  also  of  tumours  of  the  paroviU'ium, 
broiul  ligament,  and  Fallopian  tubes. 

Anatomical  Points. — The  following  aocoiuit  of  the  sur- 
gical anatomy  of  the  ovary,  Fallopian  tube,  and  broad  liga- 
ment is  taken  from  Doran's  admirable  work  : — 

Each  Fitlli/jiiiin  fitlMi  lies  between  tln^  layers  of  the  Ijroad 

ment,  which  are  reflected  over  its  upper  surface,  tmd  meet 
Dng  its  lower  surface,  when  they  are  continued  downwards 
Dwards  the  ovary.  The  serous  inenibriine  is  held  on  to  the 
tube  by  connective  tissue,  generally  a  little  tenser  and  tirmer 
than  that  which  lies  between  the  layers  of  the  broatl  ligament 
lower  down.  Still,  it  is  easily  stripped  otV  from  the  tube 
whether  by  design  or  accident.  The  thin-walled  cysts,  so 
common  in  the  folds  of  the  broad  ligament,  are  rare  along 
this  line  of  reflection  over  the  tube  :  and  when  they  develop 
there  they  seldom,  if  ever,  grow  large. 

The  surgeon  uuist  not  forget  the  fact  that  the  ostium  of 
the  tube  o})ens  into  the  peritoneal  cavity.  Fortunately,  in- 
tlaitmiatory  processes  tend  to  close  the  ostium,  and  thus 
protect  the  peritoneum.  If  the  tube  be  divided  during  an 
operation,  care  must  bo  taken  that  the  oriKce  on  the  proximal 
side  is  well  closed.     K;U'h  tube  meii.sures  about  four  inches 
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in  length  when  not  stretchfd  artificially.  It  is  seldom  or 
never  of  the  same  lensfth  on  the  two  sides.  It  beooniea^ 
extended  to  an  e.xtreme  degree  in  cases  of  simple  broad 
ligament  cysts  which  press  against  it. 

Tht;  hrst  inch  from  the  fundus  of  the  uterus  outwards 
is  straight  and  narrow  ;  this  is  known  as  the  isthmus.  The 
remainder  is  dilated,  and  is  ealled  the  ampulla.  This  ter- 
minates externally  in  the  conspicuous  fimbriated  extremity, 
which  surrounds  the  ostium,  or  opening  of  the  tube  into  the 
peritoneal  cavity. 

The  canal  of  the  tube  is  very  narrow  at  the  isthnms,  barely 
admitting  a  bristle,  and  is  narrowest  at  its  jimction  with  the 
uterine  cavity.     Along  the  ampulla  the  canal  is  wider. 

There  can  be  no  doubt  that  the  Fallopian  tube  is  naturally 
patent  Vaginal  injections  (as  Dr.  Matthews  Duncan  has 
shown)  may  pass  into  the  peritoneal  cavity  and  set  up 
peritonitis. 

Of  the  limbriaj  one  is  much  longer  and  thinner  than  the 
rest,  and  is  known  as  the  ovarian  fimbria.  It  runs  on  to  the 
tissues  of  the  ovary.  It  is  a  good  guide  when  the  parts  are 
altere<l  by  new  growths — indeed,  the  timbriie  altogether  are 
excellent  landmarks.  Unfortunately  they  are  rapidly  ob- 
literated in  inflammatory  diseases  of  the  tube  itself,  and  this 
may  cause  great  confusion  to  the  operator.  The  ovarian 
fimbria  is  extremely  elongated  in  ca-scs  of  simple  broad 
ligament  cyst. 

The  outer  part  of  the  Fallopian  tube  tunis  downwards 
external  to  the  ovary,  so  that  its  timbrim  eml>race  to  a  certain 
extent  the  outer  part  of  that  organ.  The  ovarian  fimbria  runs 
upwards  towards  the  ovary — not  downwards  to  the  ovary,  as 
usually  represented.  This  relation  of  the  tube  to  the  ovary 
accoimts  for  the  singular  shape  of  a  dropsical  tube,  which 
curves  outside  and  a  little  below  the  ovary,  and  also  for  the 
position  of  the  fa^al  sac  in  cases  of  gestation  in  the  outer  part 
of  the  Fallopian  tube,  the  sac  lying  not  above  the  ovary,  but 
outside,  and  often  partly  below  it 

As  the  uterus  always  leans  a  little  to  one  side,  the  ovary 
on  that  side  hangs  more  than  its  fellow,  which  is  held  almost 
horizontally  between  the  ovarian  and  the  infimdibnio-pelvic 
ligaments. 
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The  ovary  is  connected  with  the  back  of  the  broad  liga- 
ment  by  its  dense  and  toi  gh  hilum,  which  is  invested  by  a 
ploxiis  of  veins,  the  bulb  of  thi*  ovary.  As  the  tissue  of  the 
hilum  is  continuous  with  tbe  connective  tissue  between  the 
folds  of  the  broad  ligament,  morbid  growths,  developed  in  its 
substance,  tend  to  burrow  into  these  folds.    The  parenchyma, 
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{Modifedfrom  Iltirtl.) 

*>  Oruian  urter; ;  6,  uterine  artery ;  c,  unaslomosu  of  ovarian  an<l  uterine  arteries  : 
«A  artsry  to  the  cervix  ;  «,  vaginal  artorieb  ;  /,  oxygos  artery  of  vaginu.  a  a,  Lini- 
oa  unpiitatioD  in  mnm- vaginal  byitereotoniy ;  ii  b  luid  liD,  vesaols  securetl  in  Ityn- 
^•nciom V ;  B  B  ana  C  D*,  veuela  secured  in  ovariotomy  ;  c  c,  veatelu  liivided  iu 
'aceing  the  carriz. 

»■«•  ovum-bearing  part  of  the  ovary,  hangs  behind  the  broad 
li^5"ament.  It  is  connected  with  the  uterus  by  a  prolongation 
o*"  the  muscular  tissue  of  the  latter,  called  the  ovarian  liga- 
tt:*<5nt,  and  invested  by  an  elevation  of  the  peritoneuiu. 

Tliii  ligament  is  un  important  huiilmurk  when  the  surgeon 
IS  engaged  in  exploring  the  appendages  during  an  operation  : 
*t     is  much  stretched  in    cystic   disease   of  the  ovary,   and 
generally  hypertrophied  in  fibroid  {Jisuase  of  the  uterus. 
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The  average  weight  of  the  normal  ovary  is  at  least  100 
grains.  Its  long  axis  is  u  little  over  two  inches,  its  short 
axis  one  indi.  its  tliii-kiu-ss  i|iiiti'  luilf  an  inch. 

Thf  n.'tlijfliiin  ovlt  tlu'  fundus  uteri  extends  along  each 
P'allopian  tube,  and  outwanls  and  baekwards  over  the  ovarian 
vi'ssels.  The  layers  of  peritoneum  meet,  after  investing  the 
tube,  to  form  the  hroad  li<iiiiii(!iil.  The  fold  over  the  ovarian 
vessels  is  slight,  yet  well  marked,  and  is  known  as  the  in- 
fiuidii>ulo-j)elvic  ligament.  It  appears  as  a  short  fold  of  peri- 
toneum, wlrich  runs  from  ilie  l>riiu  of  the  pelvis  to  the  ovary. 
It  is  described  by  J  )rs.  Hart  and  iSnrtioiu'  jis  that  part  of  the  upjwr 
margin  of  the  Itruarl  ligitmeiit  uuixiupied  by  the  Fallopian 
tube.  It  is  a  structure  of  great  importanee,  since  it  forms  the 
outer  border  of  the  ovarism  pedicle.  It  is  easily  recognised,  on 
account  of  the  pampiniforiu  plexus  of  veins,  which  is  con- 
spicuous even  in  the  normal  eouditiou.  In  ovarian  cystic 
disease  this  ligament  becomes  hy[)ertro|)hied,  and  appears  as  a 
conspicuous  fold  runniiiL,'  from  the  brink  uf  the  pelvis  on  to 
the  pedicle. 

The  layers  of  the  broad  lit;auient  are  closely  applied 
iaetwecn  the  tube  and  the  ovarj'.  Uelow  the  level  of  the  ovary 
the  layers  sepai'ate,  and  ])a.ss  to  the  sides  of  the  pelvis.  The 
pelvic  connective  ti.ssue  hlls  the  space  formed  by  the  parting 
of  the  layers.  This  tissue  can  bo  felt  as  a  tense  band,  numing 
from  the  uterus  to  the  side  of  the  pelvis,  on  digital  exjiloration 
of  the  vagina.  When  the  rectmu  is  explored,  the  back  of  the 
broad  ligament  <'an  be  reaehecL  This  is  an  impossibility  in 
vaginal  exajuination. 

The  layi-rs  of  the  broad  ligament  are  often  separated  by 
tumours,  which  push  in  between  them,  either  from  the 
direction  of  the  ovaiy  or  from  the  uterus,  as  in  fibroid 
tumours.  1)1  the  former  Ciusc  there  will  be  difficulty  in 
making  a  good  potlicle  ;  in  the  latter  oophorectomy  may  be 
dangerous,  as  the  broad  ligauient  no  longer  forms  a  sheet-like 
stmc'turc,  but  often  becomes  a  pyramidal  body,  with  its  base 
ti>wards  tlie  uterus,  highly  imsuited  for  the  safe  application  of 
the  ligature. 

The  miariitn  arter;/  (Fig.  :J20)  enters  the  broad  ligament 
from  the  peUnc  brim,  and  l>e<-omes  very  tortuous  whi'u  it 
roaches  the  infumlibulo-pulvie  ligament;  and  this  tortuousness 
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mcreascs  as  it  passes  between  the  la3'ers  of  the  broad  liga- 
ment, below  the  level  ot"  the  ovary,  upwards  and  inwards  to 
the  upper  part  of  the  liody  of  the  uterus.  Before  reaching 
the  uterus  it  divides  into  two  liranches :  tlie  upper  supplies 
the  fundus,  the  lower  anastui  noses  with  the  uterine  artery, 
which  passes  vertically  upwards  to  meet  it.  Tlio  Lranchcs  of 
this  artery  are  numerous.  Several  small  vessels  run  to  the 
dilated  outer  end  of  the  Fallopian  tube,  supplying  the 
timbriie.  Half-a-dozen  short  tortuous  branches  of  wide 
calibre  supply  the  ovary  itself,  entering  that  orgjui  through 
the  hilum.  Two  or  three  branches  run  across  the  broad 
ligament  to  the  inner  two-thirds  of  the  Fallopian  tube,  and 
the  round  ligament  receives  a  special  branch. 

In  ovariotomy  and  allied  operations  on  the  uterine 
appendages,  the  ovarian  artery  is  divided  in  two  jilaces.  Ifc 
must  be  cut  through  at  the  outer  border  of  the  pedicle,  where 
it  lies  in  the  infundibulo-pelvic  ligament,  and  also  at  the  point 
where  it  crosses  the  line  of  ligature  of  the  pedicle — that  is,  in 
the  middle  of  its  course  towards  the  uterus,  between  the 
layers  of  the  broad  ligament.  Hence  a  complete  segment 
of  the  artery  is  cut  away,  and  may  be  easily  detected  on 
examining  the  tiunoiir  after  operation. 

The  liberal  supply  of  arteries  to  the  broad  ligament,  and 
the  shortness  of  secondary  branches,  account  for  the  free 
hasraorrhage  which  occiu's  when  the  ligament  is  woimded 
or  split  in  >m  operation  on  the  internal  organs,  especiiJly 
through  faulty  tying  of  the  ligature.  It  Ls  evident  that  the 
main  trunk  of  the  ovarian  artery  will  bleed  as  much  from  its 
distal  as  from  its  proximal  end,  if  not  secured.  The  ligature 
applied  to  the  outer  bonier  of  the  pedicle  secures  the  ovarian 
art«ry  as  it  lies  in  the  infundibulo-pelvic  ligament  The 
ligature  which  secures  the  inner  halt  of  the  pedicle  will,  or 
sbould,  hold  firm  the  distal  ]mr{  of  the  ovarian  artery,  which 
comimmicates  freely  with  the  uterine.  The  division  of  the 
orarian  artery  into  two  large  branches,  between  the  layers  of 
the  broad  ligameiU,  close  to  the  uterus,  is  a  source  of  peril 
when  the  jxnlicle  of  an  ovarian  tumour  is  very  short 

The  ovarian  vein  has  the  same  general  course  as  the 
OTftrion  artery.  It  fonus  near  the  ovary  a  plexus — the  pam- 
pinifonn   plexus — which   Ues   in    the    broad    ligament,  and 
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communicates  freely  with  the  uterine  veins.  The  ovarian  artery 
can  be  felt,  or  even  seen,  pulsating  umidst  the  turgid  mass  of 
veins.  The  plexus  is  surroundwl  by  much  loose  connective 
tissue,  which  may  inflame,  and  even  suppurate  if  damaged  by 
careless  handling  in  abdominal  operations.  The  bulb  of  the 
ovary  is  a  venous  plexus  surroimding  the  hilum,  and  extend- 
ing to  the  ovarian  ligament.  It  communicates  with  the  pam- 
piniform and  uterine  plexuses.      It  is  very  plainly  seen  in 


Fig.    3-il. — n-ENOEB  WEtLS'B  OTAMOTOXT  TBOCIS. 

cases  of  oSphoreitoiny,  when  the  ligature  is  tightened  above  a 
diseased  ovary. 

The  Preparation  of  the  Patient. — Tliis  matter,  together 
mth  the  (|uestioii  of  the  position  of  the  ]iatient  on  the  opera- 
tion table,  and  the  general  disposition  of  the  ivssistants,  etc., 
has  already  been  dealt  with  in  the  chapter  on  Abdominal. 
Section  (pages  221  anti  225). 

The  Instruments  Required. — The  following  special  instru- 
ments are  recpiired,  in  iuldilion  to  those  alrei«ly  enumerated 
as  needed  for  the  operation  of  abdominal  section  (page  222). 

Ovariotomy   trocar  and   cannula   with   tubing,   N^laton's 
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volsella    (two    pairs),   plain    volsella,   pedicle  needle,  simple 
trttcar. 

Tke  Ovariotomy  Trocar  most  generally  used  is  that 
known  as  Sir  Spencer  WoUs's  syphon  trocar  (Fig.  321).  The 
instrument  is  simple,  and  is  admirably  suited  to  its  purpose. 
Its  mechanism  should  be  well  understood  before  it  is 
employed,  and  the  surgeon  should  practise  the  movements 
necessary  to  withdraw  and  protrude  the  cannula.  The  spring 
hooks  at  the  side  of  the  tror.ar  are  for  the  purpose  of  holding 
the  margins  of  the  hole  in  the  cyst 
against  the  instrument  It  should  be 
borne  in  mind  that  these  hooks  have 
seldom  so  tirm  a  hold  as  to  allow  imusual 
traction  to  be  exercised  upon  the  whole 
mass  of  the  tumour.  Tlie  giUta-])ercha 
tube  at  the  end  of  the  instruunnt  should 
be  tliree  feet  in  length. 

Xelaton's  Volselhi  is  a  poworful  instru- 
ment, used  for  gi-asping  mid  holding  the 
cyst  when  required.  It  should  inejisure 
about  nine  inches  in  length,  and  must 
be  strongly  made  (Fig.  3"2"2). 

Pedicle  Needle. — That  known  as  Sir 
Spencer  Wells's  blunt -ended  needle  is 
the  best  The  needle  is  fixed  in  a  stout 
handle  some  four  inches  in  length,  while 
the  shank  is  about  six  to  eight  inches 
long.  The  jioint  is  blunt,  as  are  also  the 
sides  of  the  needle  near  the  point.  The 
eye  is  large  and  ovaL 

Plain  volsella  forceps  are  occasionally 
useful  in  gi-asping  the  cyst  wall,  and  also 
in  picking  up  extensive  bleeding  jioints,  as  after  the  division 
of  Inrgi-  adhesions,  or  the  slipping  of  a  ligature  which  has  been 
applied  to  the  same.  A  conuuon  trocar  may  be  needed  for 
the  purpose  of  tapping  secondary  or  deeply-placed  cysts. 

THE   OPERATION. 

1.  The    Incision. — The    abdomen   is    op«>nod    after    the 
muuier  already  described.     The  incision  should  be  of  such 
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a  length  as  to  enable  the  surgeon  to  extract  the  tumour  with 
ease.  About  three  inches  is  the  average  length  of  the  skin 
incision  when  first  made.  It  may  be  commenced  about  three 
inches  below  the  umbilicus. 

2.  The  Exposure  and  Examination  of  the  Cyst. — The  cyst 
is  exposed  and  is  recognised  by  its  white  shining  surface 
when  free.  Occasionally  the  peritoneum  is  found  to  be  much 
thickened,  or  to  be  adherent  to  the  cyst  wall  (page  259).  In 
attempting  to  demonstrate  the  cyst  under  the  latter  con- 
dition, it  should  be  remembered  that  to  cut  prematurely  into 
the  cyst  is  less  serious  than  to  strip  the  peritoneum  irom  the 
parietes,  under  the  impression  that  it  is  the  wall  of  the  cyst 

If  any  ascitic  fluid  be  discovered,  it  should  be  allowed  to 
escape,  and  should  be  pressed  out  of  the  flanks  by  the 
a.ssistant.  As  soon  as  the  peritoneal  cavity  is  opened,  a 
ruptured  ovarian  cyst  may  be  discovered.  "  If  the  ettused 
fluid  be  sweet,"  writes  Doran,  "  it  may  be  removed  by  spong- 
ing and  pressure  on  the  abdominal  walls.  If  it  he  colloid,  or 
otherwise  semi-solid,  it  may  be  removed  by  the  hands.  When 
it  is  clearly  foetid,  the  hands  must  be  scrupulously  kept  out  of 
it."  Such  matter  can  be  best  got  rid  of  by  pouring  in  many 
jugs  full  of  water  or  weak  antiseptic  lotion,  at  blood  heat,  and 
continuing  the  washing  imtil  the  fluid  flows  out  clear  and 
sweet 

At  the  earliest  possible  opportimity  the  position  and  state 
of  the  uterus  should  be  made  out. 

The  possibility  of  pregnancy  in  cases  of  supposed  ovarian 
disease  should  never  be  lost  sight  of 

It  is  possible  also  that  the  reputed  ovarian  tumour  naay 
be  uterine. 

"  Uterine  fibroids  are  of  a  pale  brick-red  colour,  owing  to 
the  presence  of  plain  muscular  fibres  and  considerable  vascu- 
larity. Sometimes  the  surface  of  a  fibroid  is  very  pale  indeed, 
80  as  closely  to  resemble  that  of  an  ovarian  cyst ;  and  if  the 
fibroid  be  cystic,  there  will  hv  some  diftirulty  in  diagnosis  at 
this  stage.  A  fibroid  bleeds  violently,  even  if  only  slightly  cut 
with  the  scalpel  In  many  ovarian  or  broad  ligament  tumours 
which  have  become  invested  anteriorly  by  a  layer  of  the 
broad  ligament,  the  surface  also  appears  reddish  in  tint  The 
presence  of  the  tube,  stretched  and  elongated  over  the  wall  of 
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the  tumour,  also  indicates  a  tumour  of  this  class,  and  may 
presagrt  an  easy  operation,  or  else  imply  that  some  deeper 
complication  exists ;  for  tumours  which  burrow  into  the  folds 
of  the  broad  ligament  often  have  very  troublesome  pelvic  con- 
nections. The  tube  and  broad  ligament  may  Imppeii  to  lie  on 
the  front  of  an  ordinary  mullilociilar  cyst;  in  this  case  the 
exposed  surface  appears  like  a  veil  of  thin  red  membrane 
covering  deeper  structures,  and  very  vascular.  The  tube, 
generally  below,  can  be  recognised.  On  pushing  this  mem- 
brane aside,  the  characteristic  surface  of  the  cyst  wall  will 
be  exposed.  \Mien  uncertainty  exists  about  the  tumour 
being  of  ovarian  or  uterine  origin,  further  exploration  will  be 
necessary,  oven  for  bare  diagnosis. 

"  When  secondary  cysts  bulge  freely  firom  the  surface,  the 
chances  are  that  the  tumour  is  an  ordinary  mtiltilof^ular  cyst 
When  the  cyst  wall  is  smooth  and  shiny,  but  greeni.sh-grcy 
and  semi-transparent,  the  tumour  ])robably  contains  a  great 
quantity  of  adenomatous  growth.  Malignant  ovarian  tumours 
are  usually  dull-brown  or  ycllow-coluurcd ;  sometimes  they 
may  be  recognised  at  once  as  solid  mi\s.ses  of  sarcoma ;  but 
when  they  contain  largo  cysts,  their  diagnosis  before  tapjring  is 
often  imcertain,  the  cyst  which  presents  at  the  wound  possibly 
bearing  no  malignant  characters.  A  cyst  with  a  whitish 
surface,  rather  dull,  and  not  very  smooth,  is  probably  an 
ovarian  cyst  with  a  twisted  pedicle.  A  dull-white  cystic 
tumour  with  orange  or  ochreous  patches  is  very  possibly 
dermoid  "  (Doran). 

3.  The  Demonstration  of  Adhesions. — Assuming  the  case 
to  be  a  straightforward  one  of  ovarian  cyst,  the  tumour 
should  be  allowed  to  project  into  the  wound. 

The  fingers  or  hand  may  be  passed  round  the  cyst  to  ascer- 
tain if  any  adhesions  exist,  and  to  estimate  their  character. 

During  such  oxuniination  the  lighter  fonns  of  adhesion 
may  readily  be  broken  tlowii  as  the  fingers  pass  gently  over 
the  surface  of  the  growth.  If  firmer  adhesions  are  fomid  to 
exist,  they  must  be  left  undisturbed.  Adhesions  of  all  kinds 
•Tt  more  readily  to  be  dealt  with  after  the  tumour  has  been 
emptied  by  tapping.  By  attempting  to  break  down  adhe- 
sions before  the  cyst  has  been  emptied,  a  portion  of  adherent 
Utwcl  may   be   torn  away,  or  bleeding   may   be  occasioned. 
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"  When  a  cyst  is  adherent."  writes  Sir  Spencer  Wells,  "  it  is 
often  extremely  difficult  to  find  out  the  exact  limits  or 
boundary  between  cj'st  and  peritoneum ;  and  rather  than 
make  any  improper  or  dangerous  separation,  it  is  better  to 
extend  the  incision  upwards  and  downwards,  until  some  point 
is  reached  where  the  cyst  is  not  adherent" 

4.  The  Tapping  of  the  Cyst. — Before  actually  introducing 
the  trocar,  a  sponge  may  be  inserted  between  the  cyst  wall 
and  the  lower  angle  of  the  incision,  in  order  to  absorb  any 
fluid  which  may  escape. 

The  cyst  is  steadi<Ml  by  the  surgeon's  left  hand  while  the 
trocar  is  driven  into  its  walL  In  order  to  bring  the  walls  well 
up  to  the  hooks  on  the  trocar,  the  plain  volsella  may  bo  used ; 
or  the  assistant  may  drag  the  cyst  wall  up  within  the  grasp  of 
the  hooks  as  the  tumour  b(!Comes  more  flaccid.  The  volsella 
is  apt  to  make  holes  in  tlie  cyst,  through  which  fluid  may 
escape.  Traction  upon  the  cyst  should  never  be  made 
through  the  hooks  on  the  trocar  alone.  These  hooks  are 
more  for  the  purpose  of  holding  the  cyst  wall  against  the 
cannula.  "  After  the  first  cavity  has  been  emptied,  a  second, 
a  third,  and  more,  if  uecessai-y,  may  be  tapped  successively, 
without  removing  the  cannula  from  its  hold,  merely  by  push- 
ing the  trocnr  forward  and  thnisting  it  through  the  septum 
which  separat<'s  the  emptied  from  the  adjacent  full  cavity.  In 
this  manner  the  whole  tumour  nuiy  be  emptied  of  its  fluid 
contents,  and  its  bidk  so  reduced  that  it  may  be  drawn 
through  the  abdominal  opening  without  undue  force. 

'•  In  a  case  where  there  are  several  cysts,  which  cannot  be 
tapped  one  through  the  other,  they  must  be  emptied  singly, 
either  by  the  same  trocar  or  by  another.  Great  care  must 
be  taken,  if  the  same  trocar  be  used,  not  to  perforate  the  main 
cyst  wall,  lest  some  fluid  should  escape  into  the  abdominal 
cavity  "  (Sir  Spencer  Wells). 

5.  The  Removal  of  the  Cyst. — As  soon  as  the  part  of  the 
cyst  that  has  been  pierced  by  the  trocar  is  well  free  of  the 
abdominal  cavity,  the  cyst  wall  may  be  grasped  by  two 
Nekton's  volsellffi,  and  traction  upon  the  main  body  of  the 
tinnour  made  by  means  of  these  instruments.  At  this  time 
also  the  sponge  introduced  at  the  lower  angle  of  the  incision 
may  be  removed. 
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As  the  cyst  is  drawn  from  without  the  abfloraen,  the  chief 
assistant  follows  it,  as  it  were,  from  above. 

By  means  of  two  large  sponges — one  held  in  each  hand — 
he  keeps  the  edges  of  the  upper  part  of  the  wound  together, 
exercises  gentle  pressure  upon  the  escaping  cyst,  and  prevents 
the  protrusion  of  any  coil  of  intestine  or  of  the  omentum.  If 
the  tumour  be  still  of  large  size,  any  remaining  secondary 
cysts  may  be  tapped  with  a  common  trocar,  or  the  supporting 
septa  may  be  broken  do\sTi  with  the  iingers.  When  the 
secondary  cysts  are  small  and  numerous,  and  the  mass  feols 
semi-solid,  or  when  abun<lunt  glandular  growths  exist,  the 
substance  of  the  tumour  may  be  broken  up  by  the  hand.  To 
eflect  this  the  trocar  puncture  must  be  enlarged,  imd,  the 
edges  of  the  opening  Imviiig  been  grasped  by  Nelatou's 
Tolsella,  the  hand  can  be  introduce<l.  (.'are  must  be  taken 
that  the  forceps  are  so  held  that  none  of  the  broken-down 
contents  can  find  their  way  into  the  abdoniinal  favity. 

In  manipidating  the  cyst,  and  es])ecia!ly  when  freeing  it 
adhesions,  it  is  possible  to  tear  the  cyst  wall,  and  to 
allow  the  cyst  contents  to  escape  into  the  peritoneal  cavity.  The 
accident  is  not  a  serious  one.  If  the  rent  be  small,  it  may  be 
closed  by  being  grasped  with  large  pressure  forops;  if  larger, 
an  attempt  should  be  made  to  bring  the  ofn'uing  without  the 
abdominal  wound,  and,  by  means  of  wedging  sponges  around 
the  tear,  to  conduct  the  escaping  fluid  out  of  the  bi-lly. 

In  this  way  the  injured  cyst  may  bo  entirely  cmptiwl,  and 
little  of  the  fluid  have  found  its  way  into  the  serous  cavity. 

In  the  case  of  more  solid  tumoiirs  the  abdominal  incision 
must  be  enlarged.  It  is  much  less  serious  to  increase  the  size 
of  the  wound  than  to  run  the  risk  of  rupturing  the  tumour  by 
endeavouring  to  drag  it  through  too  small  an  opening.  Such 
endebvours,  moreover,  must  lead  to  bruising  of  the  margins  of 
the  wound,  and  may  seriously  iutorfere  with  healing  by 
first  intention.  The  escape  of  solid  tumours  is  mmh  assisted 
by  judicious  lateral  pressure  upon  the  abdomen,  exercised  by 
•  he  hands  of  the  assistants. 

6.  The  Treatment  of  Adhesions. — This  matter  has  already 
been  dealt  with  (page  22!l). 

7.  The  Treatment  of  the  Pedicle. — The  cyst  having  been 
drawn  without  the  abdomen,  and  the  edges  of  the  parietal 
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wound  haYing  been  approximated  by  sponges  held  by  the 
assistant,  nothing  remains  but  to  deal  with  the  pedicle,  which, 
in  an  uncomplicated  case,  now  occupies  tbe  lower  angle  of  the 
incision.  In  the  luajority  of  cases  tbe  pedicle  is  long,  free, 
and  tolerably  broad.  It  is  easily  recognised  by  the  Fallopian 
tube,  which  marks  its  upjier  or  inner  border. 

"The  ordinary  pedicle  will  consist  of  a  plane  surface,  two 
or  three  inches  wide,  and  about  the  same  length,  representing 
the  tube,  the  broad  ligament,  the  ovarian  ligament,  which 
may  or  may  not  be  readily  riitected,  and,  lastly,  an  elevated 
ridge  running  from  the  back  and  outer  part  of  the  planet 
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He  eytt  has  tieen  tapped.     The  veseeU  in  tltr  nuter  border  of  the  pedid*  an 
indicated  (iiemi-diAgranimatic).     {Soram.) 

upwards,  outwards,  and  backwards,  towards  the  lumbar 
region. 

"  Tills  ridge,  which  forms  the  outer  border  of  the  pedicle, 
is  filled  with  the  largo  veins  forming  the  pampiniform  plexus 
and  the  ovarian  artery"  (Doran).     {See  Fig.  323.) 

The  peflicle  is  secured  by  a  ligature.  It  Ls  never  safe,  aa 
Sir  Spencer  Wells  points  out,  to  trust  to  a  ligature  which 
does  not  transfix  the  pedicle,  unless  this  be  very  long  and 
slender.  It  should  be  a  rule,  therefore,  to  transfix  a  pedicle, 
and,  according  to  its  size,  to  tie  it  in  two  or  more  portions, 
before  tbe  cyst  is  cut  away. 

The  ligatures  are  introduced  as  follows  : — The  assistant  so 
holds  the  cyst  as  to  display  the  pedicle  as  clearly  as  possible 
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The  surgeon  with  his  left  hand  will,  at  the  same  time,  so  hold 
the  margin  of  the  pedicle  as  to  expose  its  full  width.  In  his 
right  hand  the  surgeon  holds  the  pedicle  needle  (page  257), 
armed  with  fine  whipoord.  The  ligature  should  be  about 
three  feet  in  length,  and  should  be  tested,  before  it  is  passed, 
to  ensure  that  it  is  of  sufficient  strength. 

The  needle  is  made  to  transfix  the  pedicle  about  its 
middle,  care  being  taken  that  no  blood-vessel  is  damaged  in 
the  process.  The  loop  of  the  ligature  is  dra\ni  through  and 
cut,  and  the  needle  removed.  The  pedicle  is  now  ligatured  in 
two  sections,  one  including  the  Fallopian  tube,  and  the  other 
the  main  vessels.  The  less  tissue  should  be  included  in  the 
section  bearing  the  blood-vessels.  The  knot  tied  should  be  a 
double  reef  or  surgeon's  knot,  and  the  threads  should  be 
drawn  as  tightly  as  possible.  Sir  Spencer  Wells's  advice  upon 
this  point  may  be  endorsed.  "  I  always  tie  the  ligature  as 
tightly  as  I  caa" 

The  exact  point  at  which  the  pedicle  is  transfixed  must  be 
determined  by  common  surgical  sense.  The  hgaturcs  should 
not  be  placed  quite  close  to  the  uterus  on  the  one  hand,  nor 
t<x)  near  the  cyst  on  the  other. 

The  threads  must  be  cut  short,  and  the  pedicle  divided 
with  scissors  three-quarters  of  an  inch  beyond  the  line  of  the 
ligatures.  It  is  not  necessary  to  apply  a  second  inclusive 
ligature  around  the  pedicle  on  the  proximal  side  of  the 
original  ligatures. 

Before  the  stump  of  the  pedicle  is  dropped  back  into  the 
pelvis,  two  clump  forceps  may  be  attju^hed  to  eillior  margin  of 
it,  so  that  at  any  time  before  the  completion  of  the  operation 
lh«  divided  surface  may  be  drawn  up  for  inspection. 

Tliere  is  nothing  to  commend  the  practice  of  clamping  the 
pwlicle  before  the  ligatures  are  applied. 

In  examples  of  very  broad  jiedicle  the  tissues  may  have  to 

ligatured  in  three  or  more  sections. 

A  great  deal  has  been  written  about  the  securing  of  the 
pedicle  by  ligature,  and  es|X'cially  about  the  danger  of  split- 
ling  the  pedicle.  This  accident  is  .supposed  to  happen  when 
the  ptfdicle  is  secured  by  transtixion  in  the  maimer  just 
described.  I  have  never  met  with  this  trouble,  and  do  not 
txaisider  it  possible  if  ordinary  care  is  exercised.     To  avoid  it, 
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wound  having  been  approximated  by  sponges  held  by  the 
assistant,  nothing  remains  Imt.  to  doal  \vilh  the  pedicle,  which, 
in  on  unconiplicatt'ij  ease,  ik)w  occujiies  the  lower  angle  of  the 
incision.  In  the  majority  of  cases  the  pedicle  is  long,  free, 
and  tolerably  broa^l.  It  is  easily  recognised  by  the  Fsdlopian 
tube,  which  marks  its  upper  or  inner  border. 

"  The  ordinary  pedicle  will  consist  of  a  plane  surface,  two 
or  three  inches  wide,  and  about  the  same  length,  representing 
the  tube,  the  broad  hganient,  the  ovarian  ligament,  which 
may  or  may  not  be  reatlily  detected,  and,  lastly,  an  elevated 
ridge  running  from  the  back  and  outer  part  of  the  plane. 


Fig.  323.— PEDICLE  o»  JLir  ovasiam  cm. 

Tie  oyit  liaa  iMen  tapped.     The  veaaels  in  tiir  outer  border  of  the  pedicU  an 
indicated  (acmi-diiignunnuktio).     {Ihran.) 

upwards,  outwards,  and  backwards,  towards  the  lumbar 
region. 

"This  ridge,  which  forms  the  outer  border  of  the  pedicle, 
is  filled  with  the  large  veins  forming  the  pamjiinifonn  plexus 
and  the  ovarian  artery"  (Doran).     (See  Fig.  323.) 

The  pedicle  is  secured  by  a  ligature.  It  is  never  safe,  as 
Sir  Spencer  Welts  points  out,  to  trust  to  a  ligature  which 
does  not  transfix  the  pedicle,  unless  this  be  very  long  and 
slender.  It  should  be  a  rule,  therefore,  to  transfix  a  pedicle, 
and.  according  to  its  size,  to  tie  it  in  two  or  more  portions, 
before  the  cyst  is  cut  away. 

The  ligatures  are  introduced  as  follows  : — The  assistant  so 
holds  the  cyst  as  to  display  the  pedicle  as  clearly  as  possible 
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although  it  is  sometimes  impossible  to  avoid  this.  The  tissue 
of  the  uterus  under  all  conditions  atlbrds  an  uncertain  hold  to 
a  ligature,  and  all  knots  that  concern  this  part  must  be  very 
carefully  and  tightly  tied. 

(2)  In  other  cases  the  pedicle  is  obscured  by  pelvic 
adhesions.  These  must  be  secured  and  divided  one  by  one, 
or  area  by  area,  until  a  pedicle  can  be  demonstrated.  Mr. 
Doran  points  out  that  an  ati-ophied  second  pedicle,  in  cases 
where  the  tumour  consists  of  two  cystic  ovaries  fused 
together,  may  be  taken  for  an  adhesion.  When  the  pelvic 
adhesions  are  very  short,  broad,  and  tough,  and  a  practicable 
pedicle  exists,  it  is  better  to  secure  the  pedicle  first  and  deal 
with  the  adhesifins  later. 

(3)  The  pedicle  may  have  been  twisted,  and  consequently 
reduced  to  a  mere  cord  almost  devoid  of  blood-vessels. 

(4)  There  may  be  no  pedicle  at  all.  In  such  a  case  the 
original  pedicle  has  been  twisted,  has  atropliied  and  dis- 
appeared, the  tumour  receiving  its  sole  blood  supply  through 
adhesions,  such  adhesions  being  very  commonly  with  the 
omentum.  "  When  the  pedicle  is  missing,  the  nature  of  the 
case  may  be  proved  by  passing  th*'  hand  along  the  sides  of 
the  uterus.  Then,  Lf  an  entire  appondagt^  be  wanting,  the 
truth  will  be  revealed.  Sometimes  in  these  cjises  the  proxi- 
mal end  of  the  pedicle  is  reduced  to  a  mass  of  fatty  or  fibrous 
tissue,  ending  in  an  irregular,  cord-Uke  structure,  the  sole 
xehc  of  the  tube  and  broad  ligament"  (Doran),  (See  also 
page  266.) 

8.  The  Oompletion  of  the  Operation.  —  All  bleeding 
liaving  been  arrested,  the  opposite  ovary  may  be  reached 
\y  passing  the  fingers  along  the  uterus,  and  may  be  drawn  up 
and  examined. 

The  peritoneum  is  now  well  sponged  and  cleansed  in  the 
3nauner  already  described.  The  stump  tif  the  pedicle  should 
l>€  drawn  up  by  means  of  the  forceps  still  attached  to  it,  and, 
liaviug  been  examined,  the  instruments  may  be  removed. 
Sjionges  should  be  counted,  and  the  greatest  care  taken  that 
no  sponge  or  instrument  has  been  left  within  the  abdominal 
cavity. 

The  question  of  possible  drainage  has  already  been  con- 
iered  (page  234).     Nothing  now  remains  but  to  close  the 
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abdominal  wound  after  the  method  described  in  the  previa*^ 
chapter. 

9.  The  After-treatment  has  already  been  detailed.    Tl»* 
period  for  recovery  in  an  ordinary  case  may  be  reck.on'?d  ^^ 
ono  month.     Some  surgeons  allow  their  patients  to  get  up  »-* 
an  earlier  period  than  that  named  in  the  account  on  the  afttc 
treatment  (page  248).      Thus  Jlr.  Tliomton    writes : — "  H05.— 
pital  patients  are  generally  quite  well  enough  to  go  to  a  con. 
valescent  home  from  the  eighteenth  to  the  twenty -fourth  d»y 
after  operation."     As  a  rule,  a  longer  conhnemeut  is  usuall; 
advisable. 

The  patient  should  he  cautioned  to  keep  quiet,  and  rest- 
during  the  tirst  menstruid  period  which  follows  the  operatiom.^ 
as  haematocele  from  the  pedicle  is  occasionally  met  with 

THE  TBKATMENT  OF  ENOAPSULED  OVARIAN  CYSTS. — INCOMPLETK 

OVAIUOTOMY. 

The  following  account  of  the  treatment  of  encapsuled  cyst« 
is  derived  from  ilr.  Doran's  " GjaiiEcological  Operations": — 

Encapsuled  Ovarian  Cyat. — On  exposing  or  on  tApping" 
an  ovarian  cyst,  it  may  be  found  that  the  cyst  wall  is  invested 
in  front  by  a  capsule,  generally  of  a  very  pale-red  colour,  and 
contrastuig  strongly  with  the  white  cyst  wall  behind  it.  Tlie 
capsule  is  formed  by  the  distended  layers  of  the  broad  ligament 
into  which  the  tumour  has  forced  itself,  and  by  peritoneimk 
detached  from  adjacent  parts  of  the  pelvis.  In  extreme  cas«» 
the  inferior  part  of  the  cyst  may  he  below  its  serous  capsula, 
touching  the  pelvic  fascia,  and  in  close  proximity  to  laiR® 
vessels,  the  ureters,  and  the  adjacent  viscera. 

When  a  capsule  is  detected,  the  operator  should  draw  it 
upwards  with  the  cyst  wall  after  the  cyst  has  been  tappf? 
He  may  then  find  that  capsule  and  all  can  be  removed  euUi 
there  being  enough  space  between  the  uterus  and  the  tumour 
to  form  a  true  pedicle.  This,  however,  is  rare.  When,  oD 
drawing  up  the  capsule,  it  is  found  to  be  deeply  connected 
with  other  parts,  the  surgeon  must  not  venture  to  take  it  out 
entire.  He  must  enlarge  the  abdominal  wound,  and  careftjUv 
shell  the  cyst  wall  out  of  the  capsule.  This  can  be  done  by 
gentle  traction  on  the  cyst,  the  assistant  brushing  a  spoog« 
against  the  capsule  as  it  comes  away.     I.>arge  vessels  will  be 
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torn  through,  and  must  be  secured  with  pressure  forceps. 
Great  care  must  be  taken  that  the  capsule  be  not  perforated 
or  lacerated.  The  process  of  enucleation  often  causes  much 
shock. 

The  fundus  uteri  will  be  foimd  as  the  deep  part  of  the 
tumour  is  reached.  It  generally  lies  outside  the  capsule,  and 
forms  a  valuable  landmark. 

The  base  of  the  cyst  must  be  very  carefully  separated 
from  its  attachments,  and  several  large  vessels  will  require 
immediate  ligature ;  they  can  generally  be  detached  and 
secured  before  division. 

The  management  of  the  empty  capsule  is  most  important. 

In  some  cases  its  deeper  pai-t  ciin  be  transtixed  and 
ligatured,  as  though  it  were  a  nonnal  pedicle.  After  ligature 
the  capsule  is  cut  short,  and  its  free  edges  beyond  the  ligature 
can  be  sewn  together  by  a  continuous  No.  1  silk  suture. 
In  many  cases  the  base  of  the  capsule  lies  very  deep  in  the 
pelvis,  and  cannot  be  treated  in  this  manner.  As  much  of 
the  capsule  as  possible  must  then  be  raised  out  of  the 
abdominal  wound,  so  that  the  greater  part  can  be  cut  away, 
the  remainder  being  left  behind  and  drained.  Wlien  the 
upper  part  of  the  capsule,  or  as  much  as  can  be  safely  pulled 
forwards,  is  cut  away,  all  bleeding  ves.sels  in  the  cut  edge 
must  be  secured  with  pressure  forceps  as  they  are  divided. 
The  free  edge  is  then  attached  by  suture  to  the  borders  of 
the  lower  part  of  the  abdominal  wall.  Any  holes  or  rents 
in  the  capsule  must  be  sewn  up  fi-orn  the  outer  or  peritoneal 
side,  and  care  must  be  taken  that  this  remnant  of  the  capsule 
is  entirely  cut  off  from  the  peritoneal  cavity. 

Lastly,  a  glass  drainage-tube  is  passed  into  the  capsule. 
The  peritoneal  cavity  above  the  capsule  is  cleansed,  and  the 
upper  part  of  the  abdominal  wound  closed. 

Irremovable  Base  of  Cyst. — Sometimes  the  bixse  of  the 
cyst  itself  cunnot  be  shelled  out  of  its  capsule.  It  must  then 
be  left  behind  and  sutured,  together  with  the  remains  of  the 
capsule,  to  the  edges  of  the  abdominal  wound,  and  drained. 
All  solid  growths  must  be  cleared  away  from  the  piece  of 
cyst  left  behind. 

Incomplete  Ovariotomy. — Tliis  term  is  applied  to  cases 
in  which   the  upcrution  has   been  commenced,  but   has  not 
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been  completed,  the  major  part  of  the  tumour  having  been 
left  behind. 

In  some  instances — not  included  under  this  term — an 
abdominal  section  or  exploratory  incision  alone  has  been 
performed. 

Thtj  tumour  is  exposed,  and  is  seen  to  be  malignant  and 
imreinovable,  or  to  be  so  intimately  adherent  to  important 
viscera  that  its  extraction  during  life  would  l)e  impracticable. 
The  aiidnnu'iial  wound  is  then  closed  again. 

Incmuplete  ovariotomy,  so  called,  concerns  cases  such  as 
the  following: — The  tumour  has  been  exposed  and  tapped, 
and  it  is  afterwards  found  that  the  adhesions  about  its 
posterior  surface  and  base  are  of  such  a  nature  that  its 
removal  is  impossible.  Or,  before  this  di.scovery  is  mode,  the 
semi-solid  contents  of  the  cyst  may  havu  been  broken  down, 
and  the  whole  cavity  of  the  tumour  thus  opened  up. 

"  If  the  difficulty  is  recognised  early,"  writes  Sir  Spencer 
Wells,  "  and  the  cyst  only  exposed  and  emptied,  the  patient 
is  scarcely  in  a  worse  condition  than  after  tapping.  Indeed, 
the  incision  leads  to  the  avoidance  of  some  of  the  dangers 
of  tapping :  the  surgeon  can  see  what  vessels  he  wounds,  and 
he  can  close  the  opening  in  the  cyst  if  he  pleases,  while  a 
short  incision  in  the  abdominal  wall  can,  by  itself,  add  Uttle 
to  the  risk  to  the  patient" 

If,  however,  the  surgeon  has  gone  further  than  this,  and 
has  separated  intimate  adhesions  and  opened  up  the  cyst 
cavity  freely,  his  retreat  will  have  to  be  more  tedious. 

All  bleeding  having  been  arrested  and  the  peritoneal 
cavity  cleaned,  the  margins  of  the  rent  in  the  cyst  should 
be  attached  by  sutures  to  the  edges  of  the  abdominal  incision 
at  its  lower  part.  The  sutures  should  be  so  applied  as  to 
bring  the  surface  of  the  cyst  in  contact  with  the  parietal 
peritoneum.  The  abdominal  wound  is  then  closed  above  the 
part  involved  in  the  attachment  of  the  cyst,  and  care  should 
be  taken  that  the  cyst  cavity  is  entirely  cut  oS'  from  the 
peritoneal  cavity. 

The  interior  of  the  cyst  should  be  as  completely  evacuated 
as  possible,  and  an  attempt  made  to  reduce  it  to  a  simple 
cavity.  Arrangements  should  then  be  made  for  its  efficient 
drainage.      For  this  purpose   I   employ  a  very  large  india- 
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nibber  drainage-tube,  the  lumen  of  which  is  one  inch  in 
diameter.  This  tube  is  passed  to  the  bottom  of  the  cyst, 
and  the  space  between  the  sides  of  the  tube  and  the  edges 
of  the  opening  in  the  cyst  is  lightly  packed  with  gauze 
dusted  with  iodoform. 

The  cavity  must  be  well  washed  out  with  a  powerful 
irrigator  several  times  in  the  day,  a  solution  of  boric  acid 
being  employed  for  the  purpose. 

The  progress  of  these  cases  is  as  a  rule  not  satisfactory. 
In  some  instances  the  cyst  cavity  has  contracted  well,  and 
has  attained  such  a  size  that  it  could  be  stuS'ed  daily  with 
gauze,  and  encouraged  to  close  by  healing  up  from  the  bottom. 
As  a  matter  of  fact,  however,  the  tissues  of  the  cyst  wall  are 
not  of  a  character  to  exhibit  a  healthy  healing  process  and 
develop  healthy  granulations 

The  adhesions  that  exist  do  not  allow  of  a  ready  contrac- 
tion of  the  great  cavity,  and  the  portions  of  the  growth  left 
within  the  cyst  are  apt  to  slough  and  to  give  rise  to  a  very 
offensive  discharge. 

I  am  not  aware  that  the  histories  of  any  large  number  of 
these  cases  have  been  followed  up,  but  my  impression  is  that 
the  majority  die,  after  a  more  or  less  protracted  interval,  from 
the  immediate  or  remote  effects  of  suppuration. 


RESULTS  OF  THE  OPERATION. 

The  mortality  of  ovariotomy  has  been  steadily  reduced 
year  by  year  since  the  operation  was  first  introduced. 

At  the  early  periods  of  its  development  tlie  death-rate  was 
very  high— so  high  that  the  procedure  was  condemned  as  un- 
justifiablo  by  many.  Up  to  187G  Sir  Spencer  Wells  had 
lod  ovariotomy  seven  hundred  and  thirty -seven  times, 
with  a  mortality  on  the  whole  series  of  about  2ti  per  cent 

Sir  Spencer  Wells's  analysis  of  one  thousand  cases  of 
ovariotomy,  published  in  the  Med.-Odr.  Trans,  for  1881,  is 
a  contribution  of  great  interest  and  of  historical  import 

Thi-  mortality  is  now  represented  by  5  per  cent.,  or  even, 
it  is  stated,  by  3  per  cent 

The  conditions  which  influence  the  mortality  of  the  opera- 
tion are  the  same  as  those  which  affect  the  death-rate  after 
otlier  ojiorations. 
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The  special  complication  of  pregncmcy,  however,  requires 
notice.  Ovariotomy  has  been  performed  with  perfect  success 
during  all  periods  of  pregnancy  up  to  at  least  the  seventh 
month. 

In  one  instance  (Pippingskold)  the  operation  was  carried 
out  at  the  commencement  of  labour,  the  patient  recovering. 

In  some  cases  the  patient  has  reached  the  full  term,  and 
has  been  delivered  without  complication  of  a  living  child.  In 
other  instances  abortion  has  followed  the  operation  at  periods 
varying  from  a  few  hours  to  several  days.  Abortion  directly 
due  to  ovariotomy  has,  according  to  Olshausen,  ocouzred  in 
less  than  20  per  cent  of  all  the  recorded  cases. 

The  same  authority  states  that  the  operation  has  been 
performed  during  pregnancy  in  thirty-six  cases,  with  only  one 
death. 
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CHAPTER    IIL 

Removal  of  the  Uterine  AppENDAOEa 

I'HB  operation  conveniently  described  by  this  name  has 
been  deKned  as  "  the  removal  of  one  or  both  of  the  uterine 
appendages  for  any  reason  excepting  the  extirpation  of  what 
Ls  generally  known  as  an  ovarian  tumour  "  (Doran). 

It  is  known  also  as  "  normal  ovariotomy,"  as  "  Battey's 
operation,"  and  as  "  oiiphorectomy." 

The  last-named  title,  to  which  there  are  some  few  obvious 
obje<Jtions,  is  one  in  very  general  use. 

The  operation  has  been  carried  out  under  the  following 
varied  conditions : — 

1.  To  remove  diseased  uterine  appendages.  Under  this 
heading  are  included  chronic  and  subacute  inHainmation 
of  the  ovary,  abscess  of  the  ovary,  displafcmeiit  of  that  body, 
Fallopian  pregnancy,  and  the  various  inflammatory  and  other 
al!'ections  of  the  Fallopian  tubes. 

2.  To  induce  a  premature  menopause,  in  order  to  cheek 
hffiinorrhage  from  the  uterus,  such  as  may  be  associated  with 
uterine  myoma. 

3.  To  remove  real  or  supposed  cause  of  reflex  disturbance 
in  cases  of  mania,  epilepsy,  luul  severe  hysteria. 

The  history  of  the  operation  is  a  little  confused.  Its 
development  is  especially  associated  with  the  names  of  Battey, 
Tail,  and  Hegar  By  Mr.  Tait  especially  the  operation  has 
been  wonderfully  devclojicd,  and  he  has  shown  that  in  skilled 
luuids  the  mortality  of  the  operation  is  quite  trifling.  A  short 
review  of  the  evolution  of  the  operation  will  be  found  in 
Mr.  Greig  Smith's  "Abdominal  Surgery." 

The  removal  of  the  uterine  appendages  in  cases  where  the 
stnictures  are  anatomically  normal  or  practically  so,  is  an 
©xcwdingly  simple  procedure.  Such  an  operation  would  be 
illustrated  by  "  oophorectomy "  carried  out  for  the  relief  of 
aome  nervous  condition. 
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When,  however,  the  appendages  are  diseased,  the  surgeon 
who  proposes  to  remove  them  embarks  upon  an  enterprise 
the  precise  course  and  endiiii;  of  which  he  cannot  foretell 
Some  of  these  operations  arc  difficult  and  complicated, 
and  present  a  very  uncertain  and  intricate  series  of  con- 
ditions. 

In  not  a  few  cases  it  has  been  found  to  be  impossible  to 
complete  the  intended  excision. 

\Vhen  very  large  myomata  exist,  the.  procedure  is  compli- 
cated by  tho  size  and  position  of  the  tumour. 

Every  case  must  be  considered  upon  its  merits,  and  the 
surcffon  must  have  clear  notions  as  to  the  amount  he  intends 
to  remove  in  various  circumstances.  In  tho  majority  of 
instances  the  operation  involves,  or  should  involve,  the  com- 
plete removal  of  the  appendages  upon  the  two  sides.  The 
parts  excised  will  be  represented  by  the  ovary,  the  parovarium, 
the  outer  three-fourths  of  the  Fallopian  tube,  together  with 
the  corresponding  part  of  the  ovarian  artery,  the  pampiniform 
plexus,  and  the  broad  ligament. 

The  operation  will  be  described  as  it  would  be  carried  out 
in  a  case  in  which  the  parts  are  practically  normal  The 
treatmoiit  of  the  various  complications  which  arise  when  the 
parts  are  not  ni>riiial  will  be  considered  subsequently. 

The  Instruments  Required.— Tlie  same  as  for  ovariotomy 
with  the  exception  of  the  trocar,  tho  volsella,  and  the  cyst 
forceps.  Two  long  ivory  spatuliie  (paper-knives)  may  be  found 
to  be  of  use. 

The  Operation. — The  patient  having  been  prepared  for 
abdominal  section,  a  vertical  incision  about  two  and  a  half 
inches  in  length  is  made  over  the  linea  alba  below  the 
umbilicus.  The  centre  of  the  cut  will  be  nearer  to  the  sym- 
physis than  to  the  umbilicus. 

The  cavity  of  the  peritoneum  is  opened  in  the  manner 
already  described 

All  bleeding  havnng  been  checked,  two  lingers  are  intro- 
duced into  tho  wound,  and  the  fundus  uteri  is  sought  for. 
The  fingers  embrace  the  broad  ligament  as  if  they  were  the 
blades  of  very  long  dressing- forceps,  and  are  carried  outwards 
— one  on  each  side  of  the  Fallopian  tube — until  they  are 
arrested  by  the  ovary. 


n 


oopnoRECToyrr.  273 

The  ovary  is  now  drawn  out  of  tbo  abdomen  by  the  two 
fingers,  which  retain  the  same  forceps-blade  altitude. 

In  the  simplest  cases  the  fingers  of  the  left  hand  may  be 
Bssd  to  draw  forth  the  ovary,  and  between  these  fingers  the 
ptrts  to  be  removed  may  be  held  while  the  surgeon  applies 
the  ligature  with  the  right  liand. 

t   Before  applying  the  ligature  the  Fallopian  tube  is  drawn 
t     lis  far  as  is  possible,  and  the  exposed  part  of  the  broad 
fa.iuent  is  well  spread  out. 
X  t  often  happens,  even  when  no  adhesions  exist,  that  there 
some  difficulty 
in     firagging    the 
tJury  well  out  of 
he  vround.     This 
I  uotably  so  when 
is  a   thick 
sr  of  fat  upon 
be  abdominal  pa- 
«te&     In    such 
i  much  strain 
upon     the 
ligament, 
Mid  the  surgeon's 
&ngets  alone  are 
»"t  sufficient    to 
bold  the  parts  in 
pl«e.  In  these  in- 
stances it  is  neces- 
»»7  that  the  ap- 
PtJwlages    should 
'wseizedby  large- 

«lbowed  pressure-forceps  (Fig.  324).  This  method  of  securing 
Uttae  somewhat  slippery  parts  is  the  habitual  practice  of  many, 
6Ten  when  the  appendages  are  easily  drawn  forth. 

The   ligature  is  applied  by  means    of  a   blunt-pointed 

needle  in  a  handle,  which  is  made  to  transfix  the  pedicle. 

The  pedicle  in  this  operation  is  secured  in  precisely  the  samo 

irtjr  as  in  ovariotomy  (page  261).     The  silk  employed  for  the 

ligmture  may  be  a  little  thinner. 

t  away  close  to  the  retaining  fingers  or  the 
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Fig.  32-t.— oapuOBECTOJCT. 
ynetidBga  on*  f(ni<pe<l  by  Wge  preasure  forcepii. 
The  broad  ligament  is  being  pierce< 
needle.     (Donm.) 
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retaining  forceps,  and  at  least  a  third  of  an  inch  from  the 
ligature. 

Before  the  division  is  made,  it  is  well  to  fix  one  or  possibly 
two  pairs  of  artery  forceps  upon  that  part  of  the  pedicle 
which  lies  between  the  ligature  and  the  intended  line  of 
section.  When  the  division  is  made,  the  forceps — which 
inflict  no  damage  upon  the  part — prevent  the  stump  from 
falling  at  once  back  into  the  pelvis,  and  allow  it  to  be 
examined  at  leisure,  and  to  be  drawn  forth  should  the  ligature 
become  loosened. 

The  appendages  of  thr-  opposite  side  are  sought  for  and 
dealt  with  in  tho  same  iiianner. 

The  surface  of  the  }>eritoneum  is  freed  of  any  blood  by 
means  of  a  small  sponge  in  a  holder. 

A  little  oozing  may  re.'inlt  from  trifling  laceration  of  the 
tissues  here  and  then-,  (he  result  of  the  manipulations  and 
the  dragging  upon  the  parts. 

The  wound  is  closed,  and  is  dressed  in  the  usual  way. 

Throughout  tht*  upciuliun  the  anaisthetie  must  be  care- 
fully administered.  Should  the  abdominal  muscles  undergo 
sudden  contraction  (as  frum  coughing)  when  the  ovary  is 
without  the  wound,  and  when  the  pedicle  is  about  to  be  detdt 
with,  the  appendages  may  slip  hack  into  the  abdomen  again 
if  lightly  hekl,  or  be  needlessly  dragged  upon  if  rigidly 
grasped. 

When  there  is  any  difficulty  in  drawing  the  appendages 
well  forwnrd,  so  as  to  expose  the  pedicle,  the  surgeon  may 
be  assisted  by  two  ivory  spatula;  which  are  placed  trans- 
versely across  the  belly  immediately  above  and  below  the 
protruded  organ.  By  means  of  these  spatulaj  the  abdominal 
porietes  in  the  inmiediate  vicinity  of  the  wound  can  be  de- 
pressed and  flattened. 

The  Treatment  of  Complications. — 1.  When  the  Append- 
ages are  Adherent  or  extcnmvely  Di-ien-ifiL 

The  omentum  may  be  adherent  to  the  appendages,  and 
may  at  the  same  time  also  be  attached  to  other  parts  of  the 
surface  of  the  peritoneum.  As  a  result  of  these  adhesions 
the  anatomy  of  the  part  may  be  greatly  confused,  and  a 
condition  be  induced  which  is  at  first  pecuharly  puzzhng. 
In  other  instances  the  appendages  may  be  boimd  down  by 
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adhesions,  or  be  lost  in  a  confused  mass  of  cicatricial  tissue. 
It  may  be  impossible  to  identify  the  ovary  by  the  touch. 
The  surgeon  may  be  quite  unable  to  demonstrate  any  kind 
of  pedicla  The  stcuctures  to  be  removed  may  be  adherent  to 
the  bowel,  or  to  the  bladder,  or  to  the  peritoneum  lining  the 
floor  of  the  pelvis.  They  may  be  the  seat  of  abscess  or  of 
some  variety  of  cystic  formation,  and  the  removal  of  the 
diseased  parts  without  rupturing  the  iibscess  wall  may  be 
attended  with  the  greatest  difficulty. 

Each  case  must  be  considered  on  its  merits.  Omental 
adhesions  can  be  dealt  with  with  comparative  ease,  but  the  ad- 
hesions which  Hx  the  appendages  may  defy  the  most  patient 
and  most  skilful  operator.  Until  the  adhesions  have  been 
dealt  with  it  will  be  impossible  to  bring  the  appendages  into 
view  or  into  such  a  position  as  will  enable  the  operator  to 
apply  the  necessary  ligature. 

In  such  cases  the  wound  must  be  enlarged ;  and  by  means 
of  smtable  retractors  and  a  good  light,  aided  by  efficient 
sponging,  the  parts  to  be  removed  must  be  exposed,  and  the 
adhesions  dealt  with  as  the  jiiirtituilar  case  requirea 

There  is  little  to  commend  the  practice  of  attempting  to 
•flTect  the  separation  of  the  appendages  with  the  fingers,  only 
working  through  a  small  incision.  Skilful  fingers  might  effect 
much — and  in  few  operations  is  a  highly-educated  touch  of 
greater  value — but  there  is  nothing  in  this  procedure  to  justify 
a  direct  departure  fiwm  the  sound  principle  that  the  surgef>n 
should,  whenever  possible,  be  able  to  see  what  he  is  doing, 
and  that  manipulations  in  the  dark  are  not  worthy  of  en- 
couragement. Of  the  two  evils- — a  large  inei.sed  wound  in  the 
median  line  of  the  abdomen,  and  the  risk  of  tearing  structures 
while  breaking  down  adhesions  which  ure  hidden  from  view — 
the  former  is  without  doubt  the  less.  In  some  of  these  eases 
the  bleeding  is  described  as  being  ocousionally  "  truly  alarm- 
ing." If  there  be  a  risk  of  "  alarming  "  bleeding  from  womids 
and  lacerations  in  the  dcptlis  of  the  pelvis,  let  the  external 
wound  be  largo  enough  to  allow  the  surgeon  to  deal  with  that 
h»niorrhage  in  a  straightt'orward  niunner.  This  is  more  satis- 
factory than  staunching  the  l>loo<l  which  wells  up  from  a  small 
external  wound  by  sponge  pressure,  or  by  dabbing  the  parts 
with  a  .solution  of  iodine. 
$3 
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The  small  incision  in  these  cases  involves  a  procedure 
which  is  unsafe  and  <iiffioult,  unsound  and  clumsy.  It  can 
appeal  only  lo  those  who  aim  at  a  certain  theatrical  eflect, 
and  who  test  the  greatness  of  an  operator  by  the  littleness  of 
his  incisions. 

2.    When  the  Operation  ia  Performed  for  Uterine  Fibroids. 

When  the  myomata  are  small,  the  operation  presents  no 
difficulty  ;  but  when  the  growths  aje  largo,  the  removal  of  the 
appendages  may  be  attended  with  the  utmost  difficulty. 

The  appendages  are  apt  m  be  much  displaced.  The 
uterus  is  not  infrequently  rotated,  so  that  while  one  ovary  is 
brought  near  to  the  surface  the  other  is  out  of  reach  in  the 
pelvis. 

One  of  the  appendages  may  be  buried  in  a  deep  groove 
between  two  outgrowths  from  the  surface  of  the  tumour, 
or  may  be  wedged  in  between  the  tumour  and  the  pelvic 
wall 

In  any  case,  it  is  well  not  to  remove  one  ovary  until  it  has 
become  evident  that  it  is  possible  to  remove  both. 

The  parietal  incision  in  these  instances  must  be  free,  and 
the  surgeon  must  expect  to  find  parts  displaced  and  distorted. 
Care  must  be  taken  not  to  tear  oti'  any  of  the  outgrowths  from 
the  tumour. 

"  The  most  serious  condition,"  writes  Mr.  Doran,  "  is  that 
where,  on  raising  the  appendages  on  one  side,  the  broad  liga- 
ment is  seen  to  form  a  p^Tamid  with  its  base  on  the  side  of 
the  tumour — that  is  to  say,  when  its  two  folds  have  boon 
widely  parted  along  their  line  of  reflection  on  to  the  uterus. 

"  Large  vessels  run  behind  each  fold,  lying  far  apart  from 
each  other  towards  the  base  of  the  pyramid.  Now  the  apex 
of  the  pyramid  is  formed  by  the  ovary  and  the  outer  part  of 
the  tube  held  up  in  the  siu^eon's  hand,  and  the  ligatures 
must  be  passed  through  the  middle  of  the  pyramid.  .  .  . 
It  is  self-evident  that  the  chances  that  the  large  and  turgid 
vossels  will  slip  must  be  great,  for  the  broad  ligament  becomes 
very  tense  when  its  layers  are  pulled  tight  by  the  Ugature." 
In  such  cases  an  attempt  shoiild  be  made  to  secure  the 
vessels  separately,  picking  up  each  one  by  means  of  an 
aneurysm  needle,  and  securing  it  between  two  ligatures 
before  it  is  divided.     In  some  of  these  cases  the  haemorrhage 
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•tfc^nding  attempts  to  secure  the  pedicle  by  a  ligature  has  been 
(u  <^li  that  hysterectomy  has  been  considered  to  be  necessary. 

Jn  the  condition  described,  no  surgeon  would  attempt  to 
«ec5xare  the  vessels  by  means  of  one  ligature  in  dealing  with  a 
lik:^  disposition  of  parts  in  other  repons  of  the  body,  and 

I      tb^x-e  ]s  no  reason  why  in  this  case  the  general  surgical  practice 

^hhoijld  be  departed  from. 

^1  The  After-treatment  is  conducted   upon   precisely  the 

^naccxe  lines  as  after  an  ovariotomy.  There  is  apt  to  be  a  little 
inox^  pain,  and  it  is  not  uncommon  within  a  few  days  of  the 
epilation  to  have  some  bleeding  from  the  uterus. 
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CHAPTER    IV. 

Hysterectomy, 

Hysterectomy,  or  removal  of  the  uterus,  is  carried  out  for 
myoma,  for  incurable  inversion,  and  for  malignant  disease. 

In  the  first  condition  the  excision  is  usually  not  complete, 
more  or  less  of  the  cervix  is  allowed  to  remain  behind,  and 
the  operation  is  cairied  out  through  an  abdominal  incision. 
For  incurable  inversion  the  removal  may  be  partial  or  com- 
plete. In  dealing  with  malignant  disease  the  removal  should 
be  complete,  and  experience  up  to  the  present  time  teaches 
that  the  excision  should  be  efl'ected  through  the  vagina.  To 
this  ojieration  the  name  of  vaginal  hysterectomy  is  given. 

History  of  the  Operation.— Oranville,  Ln  1827,  is  reported 
to  have  reraovfd  a  uterine  myouui,  but  without  success.  A 
few  isolated  instances  of  the  operation  are  recorded  in  suc- 
ceeding years,  but  none  of  the  patients  recovered.  The  first 
successful  operations  were  performed  by  two  American 
surgeons — Bumham  in  1853,  and  Kimball  in  18.55.  In  1861 
Sir  Spencer  Wells  performed  his  first  hysterectomy  for  myoma. 
Mr.  Keith's  first  case  was  m  1874.  The  develo2>ment  of  the 
operation  owes  much  to  the  successfiil  and  brilliant  operations 
of  Keith,  who  may  be  said  to  have  first  turned  the  tide  in  the 
direction  of  success. 

The  first  successful  vaginal  hysterectomy  for  cancer  is 
ascribed  to  Saiiter  of  Constance,  who  operated  in  1822. 

For  miiuy  years  the  cases  operated  on  were  very  few 
and  the  mortaUty  very  high.  The  operation  was  revived  by 
Ozerny  in  1879,  and  was  rapidiy  developed  by  BiUroth, 
Schroeder,  Mickuliez,  and  others. 

Freund  carried  out  the  abdominal  method  of  operating 
in  these  cases,  and  his  procedure  was  extensively  imitatetL 
The  results,  however,  were  such — the  mortality  proviii'r  to 
be  about  70  per  cent. — that  at  the  present  time  this  method 
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of  extirpation  in  cases  of  cancer  may  be  considered  to  be 
abandoned  in  favour  of  vaginal  hysterectomy. 

Anatomical  Points. — The  peritoneum  which  covers  the 
uterus  is  closely  adlierent  to  the  fundus,  but  is  less  firmly 
attached  to  the  lower  part  of  the  organ,  where  it  is  reflected 
to  form  the  utero-vesical  and  utero-rcctal  pouches.  The 
reflection  of  the  peritoneum  from  the  uterus  to  the  bladder  is 
about  the  level  of  the  internal  os.  On  the  posterior  part  of 
the  uterus  the  serous  membrane  descends  for  nearly  an  inch 
over  the  iK)sterior  vaginal  wall  before  it  is  reflected  on  to  the 
rectum. 

The  median  utero-vesical  pouch  is  separated  from  the 
para-vesical  pouch  on  either  side  by  two  slightly-marked 
folds,  wherein  are  sUght  bands  of  unstriped  muscle.  Below 
these,  and  embedded  in  the  subjacent  veins,  are  the  ureters. 
When  the  bladder  is  empty,  and  the  uterus  normal  in 
position  and  size,  a  distance  of  nearly  half  an  inch  will 
separate  the  cervix  from  the  point  of  entrance  of  the  ureter 
into  the  bladder. 

The  lower  third  of  the  cervix  projects  into  the  cavity  of 
the  vagina ;  the  middle  third  is  connected  with  the  base  of 
the  bladder  in  front,  but  projects  behind  into  the  vagina; 
the  upper  third  is  supra-vaginal,  and  is  in  direct  relation  with 
the  bladder  in  front,  but  is  covered  by  the  peritoneum 
behind.  The  peritoneum  can  readily  be  detached  from  the 
posterior  part  of  the  vagina  and  cervix. 

The  ureter  on  entering  the  pelvis  crosses  the  bifurcation  of 
the  common  ihac  arteries,  and  makes  its  way  towards  the 
cervix  uteri.  The  uterine  artery  crosses  it  upon  its  inner 
sida  The  ureter  wUl  run  parallel  with  the  cervix,  and  at  a 
distance  of  nearly  half  im  inch  from  it,  and  will  jvass  through 
the  plexus  of  uterine  veins,  and  beneath  the  broad  ligament 
Keeping  close  to  the  vagina,  it  enters  the  interval  between 
iLe  vagina  and  the  bla<lder,  and  opens  into  the  latter  viscus 
out  opposite  to  the  middle  of  the  anterior  vaginal  wall 

The  ovarian  artery  and  vein  have  been  already  tlescribed 
(page  254).    The  uterine  artery  is,  under  normal  conditions,  no 

er  than  the  posterior  auricular.  In  its  course  forwards,  it 
keeps  near  to  the  floor  of  the  pelvis,  and  reaches  the  uterus 
at  its  junction  with   the  vagina.      It  gives  branches  to  the 
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vagiiML  It  runs  upwards  on  the  side  of  the  uterus,  between 
the  layers  of  the  broad  ligament,  and  follows  an  exceedingly 
tortuous  course. 

It  is  crossed  by  the  ureter  about  the  level  of  the  external 
OS.  It  supplies  the  uterus  by  very  numerous  branches,  and 
ends  superiorly  by  joining  with  a  branch  of  the  ovarian 
arterj'  (Fig.  320). 

The  uterine  veins  form  an  extensive  plexus — the  greater 
part  of  the  blood  from  which  is  returned  by  the  ovarian  vein. 

The  following  operations  will  now  be  described: — 

1.  Supra-vaginal  hysterectomy  for  myoma 

A.  With  extra-peritoneal  treatment  of  the  pedicle. 

B.  With  intra-peritoneal  treatment  of  the  pedicle 

2.  Vaginal  hysterectomy  for  cancer. 

1.   SUPRA-VAGINAL   HTSTERECTOMY   FOR   MYOMA. 

The  Instruments  Required. — TIxe  same  as  for  ovariotomy, 
with  the  following  modifications; — The  trocar  and  cannida  will 
be  replaced  by  some  form  of  serre-nceud.  The  surgeon  must 
provide  himself  also  with  wire,  and  a  pair  of  nippers  and 
pUers,  and  with  plenty  of  ligature  material.  He  may  also 
have  at  hand  one  or  more  large  hooks  in  handles  for  the 
purpose  of  taking  hold  of  the  tumour  and  more  easily 
manipulating  it.  A  strong  elastic  ligature,  or  very  stout  whip- 
cord, will  also  be  required,  and  likewse  certain  especial  pins 

The  best  serre-noeud  is  that  known  as  Koeberl^'a  The 
steel  cylinder  is  about  four  inches  in  length  The  loop  is 
usually  made  of  stout,  soft,  flexible  iron  wire  about  one  foot 
long.  Piano-wire  is  strongly  recommended  by  some.  Care 
must  be  taken  that  the  key  of  the  seiTe-nceud  is  not  wanting. 
Special  pins  for  fixing  and  securing  the  uterine  pedicle  out- 
side the  peritoneal  cavity  are  reqidred.  Each  pin  is  over 
four  inches  in  length,  and  is  made  of  steeL  It  has  an  oval 
flattened  handle,  and  a  cap  or  button  of  like  shape  is  used 
as  a  guard  for  the  point  after  the  ])in  has  been  passed. 

The  Preparations  for  the  Operation. — These  are  the 
same  as  in  other  grave  operations  involving  Abdominal 
Section  (page  221).  Ttie  position  of  the  patient,  the  surgeon, 
the  assistants,  and  the  general  disposition  of  the  operating- 
room  have  been  already  considered  (page  225). 
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A.  Hysterectomy  with  Extra-Peritoneal  Treatment  of 

Pedicle. — The  following   account   is   abridged   from  Air. 
's  excellent  description  in  his  work  on  "  Gynaecological 

rations  " : — 

1.  The  abdomen  is  opened   in   the  median  line,   as   in 

otomy.     Special  care  must  be  taken  to  avoid  the  blad<ler, 
ich    is    more    easily    wounded    in    hysterectomy   than    in 
llariotomy. 

The  tumour  is  usually  of  a  pale  brick-red  colour. 

The  hand  is  introduced  into  the  abdomen,  and  the  tumour 
nd  its  relations  investigated.  Especial  attention  is  paid  to 
he  pelvic  relations,  to  the  condition  of  the  broad  ligaments, 
nd  to  the  situation  and  extent  of  any  existing  udhtsions. 
he  abdominal  wound  is  enlarged  to  the  extent  necessary  to 
ttnove  the  mass  with  readiness. 

i  Adhesions  must  be  dealt  with  as  their  circumstances 
tquire.  Parietal  adhesions  are  not  so  common  in  these  as  in 
'ttian  cases.  On  the  other  hand,  intimate  connections 
leiween  the  omentum  and  the  fibroid  are  very  common. 
adhesions  to  the  intestines,  to  the  bladder,  and  even  to  the 
tomacb,  may  be  met  with. 

These  false  membranes  are  dealt  with  in  the  manner 
llready  described.  Active  capillary  hamorrhage  may  follow 
ftie  slight  laceration  of  the  uterine  tissues  which  may  attend 
lifce  stripping-off  of  some  adhesions,  e.g.,  such  as  impheate  the 
Dteatine. 

3,  When  the  adhesions  have  bttn  dealt  with,  the  tumour 

» pulled  forward  out  of  the  wound.     As  it  lb  delivered,  the 

^posed  viscera  should  be  protected  by  warm  sponges.     If  the 

•Mominal  incision  be  very  large,  a  competent  assistant  may 

this  stage — close  the  upper  two  or  three  inches  of  it  with 

itite  usual  sutures. 

It  behoves  the  surgeon  now  to  carefuUy  examine  the 

part  of  the  mass,  in  order  to  make  sure  of  its  relations 

the  uninvolved  portion  of  the  uterus,  to  the  appendages,  to 

cervix,  and  to  the  bladder. 

The  appearance  of  the  appendages  may  be  greatly  altered. 
collection  of  sub-serous  bullae  may  be  observed,  the  result 
lon^-standing  oedema  of  the  broad  ligaments. 
The  broad  ligaments  are  seldom  found  to  be  symmetrical. 
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the  natural  axes  of  the  pelvic  organs  may  be  entirely  altered, 
and  the  search  for  the  appendages  may  be  attended  with 
gretit  difficulties.  The  ovaries  may  be  found  swollen,  and  full 
of  blood  ;  or  flattened  out,  or  stretched  into  white  ribbon-like 
cords. 

5.  The  mre  of  Koeberl^'s  serre-mpud  is  now  passed  round 
the  pedicle.  The  pedicle  is  simply  the  lower  part  of  the 
uterus,  or  the  upper  part  of  the  cervix.  Whenever  possible, 
the  wire  loop  should  surrotmd  the  pe<liele  a  little  above  the 
level  of  the  os  internum  (Fig.  :y20,  a  a). 

Mr,  Doran  observes  that  "  the  practice  of  appljdng  large 
pressure  forceps,  elastic  ligatures,  or  temporary  clamps  of  any 
kind  to  the  pedicle,  cutting  away  the  tumour,  and  then 
applying  the  serre-nieud,  involves  great  dangers  and  diffi- 
culties. Hard  as  it  may  sometimes  be  to  distinguish  the 
relations  of  the  pedicle  before  the  removal  of  the  tumour,  the 
task  becomes  far  harder  afterwards,  and  the  risk  of  damaging 
the  bhulder  or  a  ureter  will  be  greater.  There  may  be 
cases  where  this  practice  of  applying  the  serre-nuiud  to 
the  pedicle  after  the  removal  of  the  tumour  is  justifiable, 
but  such  cases  are  exceedingly  rare.  .  ,  .  When  the  en- 
largement lies  chiefly  towards  the  fundus,  and  when,  at  the 
same  time,  the  appendages  proceed  fi-om  the  sides  of  the 
tiunour  symmetrically,  so  that  it  is  evident  that  the  wire  can 
readily  be  passed  round  the  lower  part  of  the  uterus,  below 
them,  there  will  be  little  difficulty  in  this  stage  of  the 
operation.  Often,  however,  the  tumour  invades  the  lower 
part  of  the  uterus,  or,  what  is  stilt  more  frequent,  small  dense 
tibro-myomata  are  developed  in  its  walls,  at  the  level  of  the 
proposed  pedicle.  In  these  cases  it  may  be  necessary  to  shell 
the  tumour  out  of  its  capsule.    .     .     . 

"  The  relations  of  the  appendages  to  the  proposed  pedicle 
must  also  be  iiseerUu'ned  When  they  lie  even,  and  high  up 
on  the  sides  of  the  tumoiu",  the  wire  may  be  passed  entirely 
under  them  ;  that  is  to  say,  as  the  wire  is  slipped  round  the 
pedicle,  the  tubes,  ovaries  and  greater  part  of  the  broad 
ligaments  are  held  or  pulled  by  the  assistant  well  above  the 
level  of  the  loop  of  wire,  which  will  grasp  them,  as  experience 
has  proved,  with  sufficient  firmness.  Sometimes,  however, 
one  or  both  appendages  lie  too  low  for  this  kind  of  treatment — 
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lor  the  wire  cannot  be  safely  passed  round  the  middle  of  the 
appenditges,  whii-h  are  often  tense,  so  that  the  proximal  part 
will  not  be  secure  against  biemorrhage  after  the  tumour  has 
been  cut  away." 

If  an  appendage  be  placed  too  low  to  Im?  included  in  the 
loop,  it  should  be  removed,  and  its  pedicle  ligatured  separately. 

Before  passing  the  wire  round  the  tumour,  the  position  of 
the  bladdt-r  must  be  ascertained,  and,  if  necessary,  demon- 
strated by  means  of  a  catheter.  Mr.  Doran  has  twice  seen 
the  fundus  of  the  bladder  accidentally  included  in  the  wire, 
and  cut  across  in  dividing  the  pedicle.     Both  patients  died. 

6.  The  wire  lot)p  is  tightened  gradually.  The  two  pins  are 
then  passed  through  the  pedicle,  close  to  the  loop,  and  upon 
itfi  distal  side.  They  are  introduced  transversely,  i.e.,  at  right 
angles  to  the  line  of  the  wound  in  the  jjarietos. 

There  is  usually  some  difficulty  in  so  passing  the  pins 
that  they  are  both  quite  extra-abdominal,  and  it  wiU  be 
necessary  to  depress  the  abdominal  integuments  below  the 
level  of  the  constricting  wire  srith  ivory  s|)atulae  while  these 
pins  are  being  introduced. 

7.  The  tumour  is  now  cut  iiwas'  beyond  the  jtiiis,  the  wire 
still  further  tightened,  the  abdoiuinid  and  pelvic  cavities 

are  cleared  of  all  coagiila,  and  the  area  of  the  operation 
thoroughly  cleansed. 

The  stump  of  the  pedicle  is  trimmed  up,  and  reduced  to 
its  smallest  limits.  It  is  well  drawn  towards  the  lower  angle 
of  the  abdominal  wound,  which  is  then  closed  in  the  usual 
way. 

The  wound  and  the  stump  of  the  })edicle  are  freely  dusted 
with  iodoform  or  some  other  suitable  powder,  and  the  part 
dressed  according  to  the  custom  of  the  indivitlual  operator. 

In  any  case,  the  dressing  should  be  a  dry  one. 

Other  Fantis  of  the  Exira  -  Peritoneal  Method.  —  Sir 
Spencer  Wells  transfixed  the  pedicle  with  two  strong 
needles,  below  which  he  placed  a  ligature.  The  stump  was 
fixed  in  the  parietal  woimtl.  Keith  uses  a  special  clamp, 
by  means  of  which  the  pedicle  is  fixed  and  strangulated 

Olshausen  and  others  employ  an  elastic  ligature.  Tha 
|>edicle  is  transfixed  by  the  ligature,  and  secured  in  halves. 

Many  ingenious  instruments  have  been  devised  to  facilitate 
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the  passage  and  the  tighteninpf  of  the  ligature.  Elastic 
ligatures  are  cut  away  usually  about  the  tenth  day. 

The  After-treatment  —  The  general  after- treatment  in 
cases  of  hysterectomy  is  conducted  upon  the  same  lines  as  are 
observed  in  other  examples  of  abdominal  section. 

There  is  more  pain  after  hysterectomy  than  after  ovari- 
otomy. There  being  little  room  for  the  bladder  to  expand,  it 
needs  to  be  emptied  more  frequently  than  usual. 

The  stump  of  the  pedicle  must  be  carefully  watched.  If 
any  oozing  take  place  from  its  surface,  the  wire  of  the  serre- 
noiud,  or  the  bars  of  the  clamp,  must  be  tightened.  It  is 
advised  that  throughout  the  treatment  the  wire  loop  be 
tightened  once  a  day,  or  oftener,  in  order  to  keep  the  surface 
of  the  stump  dry  and  to  hasten  the  necrosis  of  the  constricted 
parta 

The  stump  is  kept  as  dry  as  possible,  and  is  best  treated 
with  iodoform  powder  and  pads  of  absorbent  wool 

When  the  exposed  part  of  the  pedicle  is  converted  into 
a  hard  dry  ma-ss,  the  wire  is  removed. 

The  pins,  however,  must  still  be  left  in  place.  If  pre- 
maturely withdrawn,  the  gangronous  stump  wiU  slip  back 
into  the  abdominal  cavity.  It  may  even  be  necessary  to 
re-introduce  the  pins  a  little  lower  down  on  the  pedicle,  if 
they  appear  disposed  to  cut  their  way  out  through  the 
sloughing  tissues. 

Complete  separation  of  the  constricted  part  of  the  pedicle 
takes  place  usually  in  from  seven  to  fifteen  days.  That  part 
of  the  parietal  wound  which  is  occupied  by  the  pedicle, 
ultimately  heals  by  granulation. 

Many  weeks  may  .elapse  before  this  portion  of  the  wound 
has  entirely  closed  in. 

B.  Hysterectomy  with  Intra-Peritoneal  Treatment  of 
the  Pedicle. — This  method  of  removing  the  uterus  as  a  com- 
plete and  detailed  operation  was  devised  by  Schroeder,  and 
somewhat  extensively  employed  by  him.  An  accoimt  of  his 
operation  is  furnished  in  the  Britwh  Medical  Jmimal  (vol.  iL, 
1883,  pi^e  714). 

Kaltenbach  in  1874  proposed  the  intra-peritoneal  treatment 
for  small  pedicles,  with  suture  of  the  edges  of  the  wound  in 
thi'  uterus  and  in  the  broad  ligaments. 
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A  little  later  than  this,  Hegar  employed  the  same  plan 
with  succesa 

In  1878  Czemy  surrounded  the  podicle  with  au  elastic 
ligature,  and  allowed  the  stump  to  fall  back  into  the  abdo- 
men. Intra-peritoneal  operations,  in  which  the  pedicle  was 
somewhat  roughly  secured  by  many  ligatures,  have  been 
carried  out  by  many  surgeons. 

As  already  stated,  the  most  precise — and  at  the  same  time, 
it  may  be  said,  the  most  scientific  operation — is  that  elaborated 
by  Schroeder,  and  to  the  consideration  of  that  measure  the 
following  sections  will  be  restricted. 

The  Instruments  Required. — The  instruments  required 
in  hysterectomy  have  already  been  enumiTated  (page  280). 

In  this  method  of  performing  the  excision  no  serre-noeud 
or  clarnp  is  needed.  Some  means,  however,  must  be  adopted 
for  securing  the  pedicle  temporarily.  Thi.s  may  be  effected  by 
an  elastic  ligature  or  a  ligature  of  stout  cord.  A  convenient 
instrument  is  a  large  old-fashioned  6craseur  carrying  a  strand 
of  stout  whip-cord.  The  loop  of  the  instrument  can  be  gently 
lightened  and  made  to  act  tis  a  temporary  compressor. 

The  OpemtUyn. — I  have  adopted  the  following  method  of 
performing  Schroeder's  operation ; — 

1.  The  abdomen  is  opc-ned  in  the  median  line,  and  the 
tumoiur  is  exposed.  Any  adhesions  encountered  are  dealt 
with.  The  relations  of  the  mass  are  investigated,  and  the 
possibility  of  forming  a  convenient  pedicle  is  considered. 
Provided  that  the  case  atlmit  of  it,  the  growth  is  delivered, 
ia  drawn  out  of  the  abdomen,  and  is  lifted  vertically  upwards 
by  one  or  more  assistants. 

2.  The  next  step  is  to  secure  the  arteries  which  supply 
the  myoma.  These  vessels  are  two  in  number  on  either 
side — the  ovarian,  and  the  uterine.  Their  position  can  be 
ascertained  without  difJiciilty,  an<i  they  are  subject  to  very 
little  anatomical  variation.  They  are  no  larger  than  are  the 
arteries  which  may  have  to  be  dealt  with  in  removing  very 
large  tumours  from  the  surface  of  the  body,  and  the  vessels 
can  be  reached  before  the  trunks  are  breaking  up  into  many 
branchea 

The  ovarian  vessels  are  defined  in  the  broad  lii,'iuTn>nt, 
*re  secured  between  two  sets  of  ligatures,  and  divided     The 
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surgeon  proceeds  to  sever  the  brotid  ligament — when  that 
structure  is  still  present  as  a  ligament — in  a  direction  which 
would  correspond  to  a  line  roughly  d^a^^^l  from  the  brim  of 
the  pelvis  to  the  cer\'ix  uteri.  It  is  throughout  divided 
between  two  seta  of  ligatures.  The  veins  of  the  pampiuifnrm 
plexus  are  apt  to  be  very  voluminous,  and  may  be  as  large  iis,  or 
larger  than,  the  thumb.  The  round  ligament  will  need  to  be 
severed  between  ligaturea  In  due  course  the  broad  ligament 
upon  either  side  will  have  been  divided  nearly  to  the  uterus 
and  all  the  vessels  belonging  to  the  ovarian  set  will  have  been 
secured. 

The  remains  of  the  broad  ligament  and  the  appendages 
will  be  attached  to  the  tumour.  The  former  site  of  the  hga- 
ment  will  be  represented  by  a  linear  breach  in  the  peritoneum 
along  the  floor  of  the  pelvis,  marked  by  many  ligatures.  Tlie 
surgeon  should  endeavour  in  this  part  of  the  operation  to 
render  the  broad  ligament  as  flat  as  is  practicable,  and  to  have 
the  tumour  so  held  that  it  is  as  little  in  the  way  as  is  possible. 

3.  The  uterine  artery  ha-s  now  to  be  secured  close  to  the 
neck  of  the  uterus.  Its  position  has  been  referred  to,  and  is 
depicted  in  Fig.  320.  It  is  best  picked  up  by  a  large  aneurysm, 
needle,  which  is  passed  (unthreaded)  close  to  the  cervix,  and 
which  is  then  threaded  and  withdrawn,  leaving  the  ligature  in' 
plarce.  In  this  manoeuvre  very  great  care  must  be  taken  not 
to  damage  the  ureter. 

When  these  two  arteries  have  been  secured,  there  remains 
no  known  vessel  to  supply  the  growth. 

4.  As  a  [)recaution  an  elastic  or  cord  ligature  may  be 
passed  around  the  pedicle  before  it  is  divided. 

This  is  intended  to  act  as  a  temporary  compressor,  and,  as 
already  stated,  the  loop  of  an  old-fashioned  ecroseur  answers 
very  weU. 

If  the  surgeon  is  a.ssurcd  that  the  vessels  have  been  well 
ligatured,  this  temporaiy  com]>ression  may  be  omitted. 

The  upper  part  of  the  pedicle — about  the  level  of  the- 
internal  os — is  now  severed  with  the  .scalpel. 

The  part  is  so  cut  as  to  leave  a  V-.shaped  surface ;  the  apex 
of  the  V  will  be  in  the  centre  of  the  divided  cervix,  and  will 
correspond  to  its  divided  canal. 

If  a  temporary  ligature  be  used,  the  stump  must  be  grasped 
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k  volselU  before  the  division  is  oomplete.     If  this  be  not 
He,  it  will  slip  from  the  grasp  of  the  ligiitiire. 
Kood  runs  freely  from  the  great  tumour,  but  it  is  blood 
Bch  is  no  longer  circulating. 

I  If  the  vessels  have  been  properly  secured,  (he  face  of  the 
inip  is  pale,  and  the  oozing  from  it  is  quite  inconsiderable, 
id  not  comparable  to  such  as  may  take  place  from  a  surface 
Kn  which  thick  adhesions  have  been  stripped. 

5.  The  mucous  membrane  of  the  divided  canal  should 
Bw  be  united  by  a  continuous  catgut  suture. 

The  divided  surfaces  of  the  cervix — the  surfaces  of  the 
f— are  brought  together  with  deep  catgut  sutures,  which 
ike  a  good  grasp  of  the  tissues.  The  raw  surfa<::e  is  in  this 
rav  closed  in.  Finally,  the  peritoneum  covering  the  part  is, 
Kpvible,  brought  together  by  fine  sutures,  so  as  to  cover  the 
lib  left  on  the  stump.  In  one  case  I  eflected  this  easily,  in 
Dother  the  serous  membrane  was  only  made  to  cover  the 
Iwp  scar  partially.  To  en.sure  this  protection  to  the  deep 
Ifound,  the  compressing  ligature  might  be  conveniently 
Bfoided ;  and  some  peritoneum  may  be  stripped  ofi'  the  mass 
•fan  the  section  with  the  knife  is  niiido.  None  of  the 
IttUns  are  "  buried,"  except  the  single  one  uniting  the 
Kqcous  membrane. 

6.  Nothing  remains  but  to  unite,  as  far  as  is  po.ssible,  the 
*tt«fhes  matbi  in  the  peritoneum  upon  either  side  of  the 
KuiTip.  Each  breach  will  follow  the  line  of  the  broad  Uga- 
Bait.  The  pelvic  cavity  is  carefully  cleansed,  and  the 
lixiniuinid  wound  is  closed.     No  drainage-tube  is  required. 

The  operation  as  above  described  I  have  carried  out  in  its 
■itirety,  and  without  difficulty.  The  cases  were,  however. 
•Oiple  and  imcomplicated.  In  one  instance  the  tumour  was 
*»)'  large,  weighing  21 J  lbs. ;  but  the  size  did  not  add  to  the 
^cullies.  The  patients  recovered  as  perfectly  as  after  an 
O'Wiiitomy.  Unfortimatoly,  the  surgeon  cannot  depend  upon 
■Utiiig  with  uncomplicated  cn^es. 
'   On  this  matter  Schroeder  writes  as  follows  : — 

'The  difficulties  of  the  case  become  very  numerous  when 
W  have  to  remove  a  fibroid  developed  at  the  lower  part  of  the 
Items,  and  extending  into  the  cellular  tissue  of  the  pelvis, 
the  uterus  is  sometimes  dragged  upwards  on  one  side  so  far 
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that  it  is  impossible  to  roach  the  os  with  the  finger.  In  such 
cases  I  ligature  the  apfiundages,  and  I  then  enucleate  the 
tumour  out  of  the  pelvic  cellular  tissue.  This  latter  manipu- 
lation is  generally  very  easy. 

"  Tumours  firmly  located  in  the  pelvis  are  thus  made  free 
from  the  surrounding  tissue,  and  appear  attached  only  to  the 
cervix.  The  india-rubber  ligature  is  then  applied  around  the 
cervix,  the  tumour  is  cut  off  above  it,  and  the  stump  stitched 
up  according  to  the  principles  described  above. 

"  The  cavity  of  the  uterus  or  the  cervical  canal  is  cauterised 
with  a  ten  per  cent,  solution  of  carbolic  acid,  in  order  to 
destroy  any  infectious  germs  that  may  be  present.  The 
denuded  surfaces  of  the  stump  are  first  imited  in  the  depth 
near  to  the  raucous  membrane  of  the  uterus ;  these  sutures 
are  covered  up  by  several  rows  of  other  sutures,  uniting  the 
walls  of  the  stump ;  finally,  the  peritoneum  is  pulled  over  the 
stump,  and  attached  to  it  and  to  the  peritoneum  of  the  other 
side  by  a  lint-  of  closely-placed  stitches. 

"  There  remains,  however,  a  cavity  out  of  which  the  tumour 
has  been  enucleated.  This  can  be  treated  in  different  ways. 
If  I  do  not  expect  a  very  abundant  secretion  from  it,  I  leave 
the  walls  6f  the  cavity  simply  to  close  upon  each  other,  and 
drop  the  whole  into  the  abdomen.  In  other  cases,  I  insert  a 
drainage-tube  from  the  cavity  into  the  vagina,  and  close  the 
woimd  towards  the  abdominal  cavity  by  stitching  the  peri- 
toneum over  it." 

The  subject  of  complicated  cases  is  further  dealt  with  in 
the  "  Comment "  which  follows. 

The  question  of  covering  the  stump  with  one  or  more 
omental  grafts  has  been  raised.  The  matter  is  alluded  to,  in  a 
subsequent  chapter,  on  the  use  of  omental  grafts  after  suture 
of  the  intestine  (page  315). 

The  After-treatment  in  these  cases  differs  in  no  essential 
particular  from  the  after-treatment  in  a  case  of  ovariotomy. 

Comment. — Tfie  Extra-  AhiomiTial  and  lulra-Abdtymiiial 
Methuda  Compared. — In  conijvaring  these  two  procedures  it 
may  at  once  be  said  that  the  intra-abdominal  method  is  the 
belter,  is  the  more  ]>erfect,  and  is  the  one  more  completely  in 
conformity  with  the  soundest  principles  of  operative  surgery. 

The  main   ditiiodty  in   these  cases  is  bleeding.     In  the 
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early  history  of  most  excisions  which  involve  exceptional 
ha?riiorrhage,  there  has  been  a  period  when  the  difficulty  wa^ 
met  by  strangulating  the  tissues  by  a  ligature  or  cord.  In  the 
removal  of  tumours  of  exceptional  size,  and  in  the  excision 
of  such  organs  as  the  tongue  and  the  thyroid  body,  this  has 
been  a  feature  in  the  development  of  surgery  in  the  past. 

In  the  earlier  days  of  surgery  the  "  mediate  "  ligature  was 
employed  in  securuig  vessels,  but  nearly  one  hundred  years 
have  now  elapsed  since  operators  learnt  to  adopt  the  "  imme- 
diate "  ligature  as  the  perfect  method.     (See  page  100,  vol.  i.) 

The  screwing  up  of  a  bleeding  stump  in  a  wire  noose  takes 
us  back  to  the  old  "  mediate  "  ligature,  and  to  the  primitive 
methods  which  were  adopted  to  meet  (he  emei^enciea  of 
hemorrhage. 

In  removing  a  large  goitre  no  surgeon  would  now  think 
of  including  great  tracts  of  tissue  suspected  to  contain  blood- 
vessels in  a  strangulating  noose.  It  is  trur,  it  was  the  practice 
Atone  time ;  but  the  [iractice  now  is  "iuuuediate"  ligature — the 
securing  of  the  main  vessels  precisely  aiul  separately.  And 
here  it  may  be  observed  that  the  hysterectomy  must  be  com- 
plex indeed  which  can  compare  in  the  matti-r  uf  ditHculty  and 
danger,  and  in  the  demand  for  the  highest  operative  skill, 
with  the  operation  for  the  removal  of  a  large  thyroid  tumour. 

The  following  observations,  which  refer  to  the  serre-nteud, 
would  hardly  appear  to  belong  to  the  surgery  of  the 
nineteenth  century : — "  A  mass  as  thick  as  the  wrist  can  be 
8«]ueezed  into  a  loop  an  inch  or  three-i|uarters  of  an  inch  in 
diameter.  The  part  of  the  pedicle  beyond  the  wire  or  the 
ligature  is  removed  by  pressure  necrosis.  A  sort  of  dry 
gangrene,  which  is  not  actively  putrofaciive,  and  which  does 
not  set  loose  foul  discharges,  is  sought  to  be  jiroduced  by 
various  means." 

The  serre-noBud  is  not  an  insiniment  which  is  compatible 
with  the  accepted  principles  of  modem  surgery.  In  spite  of 
the  violent  advocacy  of  those  who  use  it,  it  will  not  survive. 
It  will  come  to  hold  thi-  same  posilidu  with  regard  to 
hysterectomy  that  the  clamp  has  occupied  in  the  development 
of  ovariotomy. 

The  serre-niEud  has  served  an  ailmiruble  purpose,  and  has 
played  a  distinguished  part  in  the  development  of  hysterectomy. 
t 
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It  has  brought  the  operation  into  the  rpifion  of  practical 
surgery,  and  has  rendered  a  great  and  di  Hi  cult  procedure 
possible.  It  may  be  safe,  however,  to  infer  that  it  will  in 
due  course  yield  to  methods  which  ure  more  in  accord  with 
the  surgery  of  the  time. 

The  intra-peritoneal  metliod  aims  at  securing  all  the 
arteries  which  supply  the  growth.  These  vessels,  as  main 
trunks,  are  only  two  in  niunber,  and  are  liable  to  but  little 
variation. 

The  ovarian  artery  may  in  cases  of  difficulty  be  secured  as 
high  up  almost  as  its  origin  from  the  aorta.  The  uterine 
artery  may  be  secured  by  the  side  of  the  pedicle  as  soon  as 
any  pedicle  can  be  demonstrated. 

This  method  of  Schroeder's  has  been  vilified  with  that 
illogical  and  vulgar  coarseness  which  has  obtained  for  some 
writers  on  abdominal  surgery  a  distinctive  position  in  the 
literature  of  the  time.  The  operation  may,  indeed,  be  said,  as 
one  writer  observes  {Lnticet,  Nov.  29th,  1890),  to  have  been 
"  universally  condemned ; "  and  it  is  to  be  regretted  that  a 
judicial  criticism  has  been  replaced  by  much  virulent  and 
personal  abuse.  It  is  urged  by  those  who  affect  this  method 
of  discus.sing  scientific  questions  that  the  intra-peritoneal 
operation  cannot  always  be  carried  out.  This  may,  at  the 
present  time,  be  true,  but  the  assertion  has  not  yet  been 
demonstrated  to  be  perfectly  accurate. 

It  is  satisfactory  to  note,  however,  that  the  greatest 
authority  on  hysterectomy,  and  the  most  brilliant  operator  in 
this  department  of  surgery,  is  in  favour  of  intra-peritoneal 
methods  (British  Medical  Journal,  Dec.  10th,  18S7). 

Those  who  have  read  the  interesting  accounts  which  Mr. 
Keith  has  furnished  of  his  numerous  daring  and  most 
remarkable  operations,  must  acknowledge  that  hysterectomy 
may  be  attended  with  exceptional  difficulties.  Adhesions  of 
the  most  compli'x  kind  have  been  met  witL  Extensive  districts 
have  been  bared  of  peritoneum,  and  numerous  vessels  of  great 
size  have  had  to  be  dealt  witL  One  writer  met  with 
"  enormous  coils  of  dilated  veins,  which  looked  as  large  as  the 
small  intestine."  Such  vessels  would  have  had  a  diameter  of 
from  one  inch  and  a  quarter  to  one  inch  and  a  half,  but  even 
these  gigantic  blood-carr3ang  cylinders  are  better  dealt  with 
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Sgatiire  than  by   a  scrre-noeud.     I  have  not  noticed  a 

in  which  there  appears  to  have  been  an  insuperable  diffi- 
ty  in  ligaturing  the  ovarian  artery  and  its  companion  veins ; 
|d  if  the  pedicle  can  be  so  prepared  that  a  serre-nceud  or  a 
imp  can  be  passed  around  it,  then  I  cimnot  be  induced  to 
ibevo  that  it  would  have  been  impossible  to  secure  the 
erine  arteries  lying  in  this  tract  of  tissue  which  has  been  pre- 
lied  for  treatment  by  strangulation  and  gangrene. 

If  the  ovarian  and  uterine  arteries  on  both  sides  have  been 
Kurtxl,  then,  so  far  as  the  teaching  of  anatomy  goes,  the  main 
iood  supply,  and  apparently  the  sole  blood  supply,  of  the 
tooiir  has  been  cut  oQ'. 

The  intra-peritoneal  method  leaves  a  clean  cut  in  the 
lerticle  of  the  growth  united  by  precise  stitures ;  it  leaves 
Bk  incised  wound  in  the  place  of  an  incoherent  mass  of 
ttgrenous  tissue ;  it  allows  the  abdominal  woimd  to  be 
ilosed ;  it  lessens  the  inconvetuence  and  shortens  the  duration 
irf  tho  after-treatment ;  and  it  does  not  place  the  surgeon  in 
the  dilemma  of  dealing  with  cases  "  where  the  pedicle  cannot 

pulled  outside  the  parietes  without  exerting  dangerous 
Elusion  on  the  parts." 

Few  can  claim  that  there  is  much  to  admire  in  what  is 
tonned  the  "  combined  intra-  and  extra-peritoneal  method 

treatiiig  the  pedicle." 

Hyaterectomy  for  Intractable  Inversion  comes  rather  in 
be  category  of  those  operations  which  are  exclusively  termed 
ynacological 

2.    VAGINAL   HTSTKRECTOMT   FOR  CANCER. 

An  admirable  review  of  the  position  of  this  operation  is 
Wen  by  Dr.  John  Williams  in  a  recent  paper  {Lancet,  Aug. 
3rfl.  1890).  As  I  have  no  personal  experience  of  this  ojiera- 
Jon,  I  have  extracted  the  following  account — a  little  condensed 
-from  Mr.  Doran's  well-known  work  on  "  Gynsecological 
operations  "  (p:icr«-  ^^IS) 

The  Instruments  Eequired.— Clover's  cratch;  Higginson's 
pjnge ;  Sims's  speculum  ;  volsellie  ;  scalpels ;  small  sponges  in 
loidm  ;  two  pairs  of  long-handled  scissors  curved  on  the  flat ; 
»  forceps ;  broad  metal  retractor ;  pedicle  needle ; 
K<dle-bolder ;  needles;  ligatures;  drainage-tube. 
(S 
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The  Operation. — The  patient  is  placed  in  lithotomy  posi- 
tion, and  the  lower  limbs  are  separated  by  a  Clover's  crutch. 
The  buttocks  are  brought  cIo.se  to  the  edge  of  tlie  table.  The 
sui^eon  sit.s  facing  the  perineum.  The  chief  assistant  stands 
on  his  right  anil  the  chief  nur.-^e  on  his  left. 

The  vagina  is  washed  out  with  carbolised  water.  The 
cancerous  ulcer  sJiould  have  been  previously  plugged  with 
iodoform  wool,  and  the  parts  made  as  clean  as  possible. 

A  Sims's  speculum  is  pa.ssed  along  the  posterior  vaginal 
walL  The  anterior  lip  is  seized  by  a  voLsella,  and  the  uterus 
is  drawn  down  as  far  as  possible. 

1.  The  assistant  now  takes  charge  of  the  volsella,  and 
pulls  the  cervix  backwards  and  downwards.  The  surgeon 
then  cuts  through  the  vaginal  mucous  membrane  along  its 
anterior  reflection  ou  to  the  cervix  by  means  of  the  scissors, 
BO  th  t  a  semi-circular  wound  is  made  in  the  anterior  fornix, 
Willi  its  convexity  forwards. 

The  luemoiTliage  must  be  kept  in  check  by  sponging. 

A  catheter  is  [)a.ssed  into  the  bladder.  The  anterior  part 
of  the  utenis  is  then  cut  away,  with  scissors,  from  its  cellular 
connections  with  the  bladder.  The  blades  of  the  instrument 
must  be  kept  close  to  the  uterus.  The  peritoneum  should  not 
be  opened  at  this  stage. 

The  speculum  is  now  removed,  and  the  cervix  completely 
separated  from  the  vaginal  umcous  membrane.  To  ett'ect 
this  the  cervix  is  drawn  forwards,  so  as  to  bring  its  posterior 
juspcct  into  view.  The  mucous  membrane  along  its  posterior 
reflection  on  to  the  cervix  is  divided  with  the  scissors^  This 
semicu'cular  incision  forms,  with  the  one  already  made  in 
front,  a  complete  ring  around  the  cer\'ix. 

2.  The  cervix  being  thus  detached,  Douglas's  pouch  is 
now  opened  up.  Care  must  be  taken  not  to  cut  too  much 
laterally,  lest  the  broad  hgaraents  be  wounded. 

At  this  stage  the  uterus  will  remain  connected  to  the 
surrounding  parts  by  the  broad  ligaments  and  the  utero- 
vesical  fold  of  peritoneunrt     This  fold  is  at  once  divided. 

In  order  to  do  so,  the  operator  slips  his  left  foretinger 
through  the  hole  in  Douglas's  pouch  over  the  fundus  and  front 
of  the  body  of  the  uterus,  till  the  pouit  of  the  finger  presses  on 
the  reflection  of  peritoneum  from  the  bladder  on  to  the  uterua 
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IP  peritoneum  is  then  divided  with  .scal]>i'l  or  scissors, 
the  operulor  ciiUing  close  to  the  uterus,  uud  tlie  Hugt-r  behind 
the  peritoneum  serving  as  a  guide.  The  cutheter  should 
remain  in  the  bladder  during  this  stage. 

The  broad  ligtimerits  now  alone  reiaain. 

S.  In  order  to  secure  the  broad  ligaments,  the  fundus  is 
pulled  through  the  posterior  part  of  the  wound  with  tlie  aid 
of  a  strong  volsella.  This  foreible  retroflexion  is  never  easy 
to  effect  The  right  hand  should  be  pressed  on  the  hypo- 
gastrium,  whilst  the  left  fon-tinger  is  pa.ssed  throtigh  the 
posterior  part  of  the  wound  and  hooked  over  the  fundus. 

When  the  body  of  the  uterus  is  pulled  down  into  the  wound, 
the  operator  nuist  grasp  it  with  the  volsellii. 

The  most  dangerous  stage  of  the  operation  is  now  reached. 
It  is  desirable  that  the  ovaries  and  tubes  shotdd,  if  possible, 
be  removed  entire  ;   but  this   cannot,   as   a  rule,  be  accom- 


The  surgeon  will  usually  have  to  satisfy  himself  with 
dividing  the  ligament  on  ttie  uterine  side  of  the  ovary. 

The  ligament  is  secured  by  ligatures,  and  then  cut.  The 
difficulties  of  even  this  step  will  be  at  once  appreciated.  The 
structures  to  be  transfixed  can  never  bo  brought  well  into  view, 
and  it  is  scarcely  possible  to  relax  the  ligament  sufficiently 
while  the  loop  is  being  tied. 

The  usual  procedure — that,  namely,  of  dividing  the  brood 
ligaments  upon  the  uterine  side  of  the  ovary — will  now  be 
described. 

A  pair  of  large  straight-bladed  pressure  forceps  is  made  to 
grasp  the  broad  ligament  close  to  the  utenis.  A  strongly- 
curved  pedicle  needle  armed  with  silk  transfixes  the 
broad  ligament  from  behind,  external  to  the  force])s.  The 
ligjiture  is  then  secured  as  in  ovariotomy.  As  the  ends  of 
the  threzwl  are  being  pulled  tight  the  assistant  must  remove 
the  largo  pressure  forceps.  The  ends  of  the  other  threari  are 
then  tied  round  the  opposite  side  of  the  broad  ligament. 

The  broad  ligament  is  now  cut  through  between  the  liga- 
ture and  the  utenis.  The  ends  of  the  ligature  should  be  left 
uncut  till  the  vaginal  woimd  has  been  attended  to  later. 
The  uterus  is  then  drawn  to  the  ligatured  side,  and  the 
opposite  broad  ligament  is  secured  in  the  same  manner. 
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When  llit>  ovaiy  and  the  fimbriated  end  of  thu  Fallopian 
tube  are  removed,  the  proress  will  be  far  more  difficult. 

The  ligature  is  very  hard  to  ap|)ly  ;  the  tissues  transfixed 
are  upon  the  stretch,  and  thi-  possibility  of  the  knot  slipping 
after  it  has  been  tied  is  considerable. 

4.  Tlie  uterus  now  comes  away.  Any  remaining  blee<ling 
points  must  be  secured  b}'  ligature. 

The  vaginal  wound  ma}'  be  closed  by  sutures,  which  are 
inserted  with  a  curved  needle  held  in  a  needle-holder. 

Some  surgeons  leave  the  vaginal  wound  open,  and  trust  to 
packing  of  the  vagina  to  prevent  the  prolapse  of  bowel  or 
omentum  through  the  rent. 

Drainage  is  advisable  in  most  cases.  The  simplest  form  of 
tube  is  a  long  glass  drainage-tube,  which  is  passed  about  hali 
an  inrli  Ipi-yond  the  vaginal  wound.  The  vagina  is  then 
packed  with  iodDtorm  wool. 

The  After-treatment. — A  thick  pad  of  iodoform  wool  is 
laid  over  the  vidva  after  the  vagina  has  been  tlro.ssed,  and  a 
sponge  is  placed  over  the  mouth  of  the  druLnage-tnbe  if  that 
a])pliance  has  been  employed  The  iodoform  wool  plugs 
must  be  frecjumtly  inspected  and  changed. 

When  the  drainage-tube  is  used,  the  pelvic  cavity  nmst 
be  wa.shed  out,  should  the  ti'mi>erature  rise  high,  or  the  dis- 
charge from  the  tubf  become  fuitid.  The  sutures  in  the 
vaginal  wound  must  be  removed  at  the  end  of  a  fortnight,  a 
Sims's  speculum  being  passed  jdong  the  posterior  wall 
of  the  vagina  after  the  patient  has  been  placed  on  her  back, 
so  as  to  bring  the  wound  well  into  view. 

Comment. — The  methods  for  perfonning  vaginal  hyster- 
ectomy are  very  numerous,  and  have  been  subjected  to 
endless  variation  and  modification. 

The  chief  distinctive  feature  of  each  operation  turns  upon 
the  methoil  of  securing  the  broad  ligaments. 

In  this,  the  most  diiiicult  and  important  step  of  the  opera- 
tion, every  device  has  been  tried  which  has  been  carried  out 
for  the  control  of  hicmorrhage. 

Ligaturcis  have  been  employed  in  various  ways,  the  ^cra- 
seiir  has  been  made  use  of,  and  the  division  has  been  effected 
by  means  of  the  actual  cautery.  Those  who  favour  mechani- 
cal methods  in  operating,  employ  a  clamp  ;  and  in  spite  of  the 
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objections  that  will  uiitiirally  be  raised  against  this  clumsy 
methtxl  of  controllinf,'  bleeding,  the  clamp  uppears  to  have 
been  attended  with  no  littlt^  succfss.  In  this  purticidar  opera- 
tion the  clamp  is  scarcely  a  more  formidiible  foreign  body 
than  a  glass  drainage-pi  jk-. 

To  readily  control  the  bleeding,  to  effect  a  complete  re- 
moval, and  to  take  away  with  tho  uterus  the  ovaries  and  the 
tubes  entire,  it  appears  to  me  that  it  would  be  better  to  divide 
ftnd  secure  the  lateral  attacliments  of  the  uterus  through 
a  median  abdominal  incision,  and  then  to  remove  the  organ 
through  the  vagina  in  the  manner  already  described. 

The  uterus  has  been  bisected  &-om  the  os  to  the  fundus, 
and  has  been  removed  in  two  segments  after  the  broad 
ligament  upon  either  side  has  been  secured. 

The  bladder  and  the  ureter  have  been  wounded  in  this 
operation.  It  is  also  stated  that  an  intestinal  fistula  has  been 
catised  by  the  pressure  of  a  drainage-tube. 

As  will  be  apparent  from  what  has  been  already  stated, 
the  great  danger  in  the  operation  is  from  hcemorrhaga 


THE  RESTJLTS  OF  HTSTEBECTOMY. 

On  this  subject  Mr.  Keith's  valuable  paper  in  the  British 
Medical  Journal  for  December  10,  1887,  should  be  consulted. 

The  general  mortality  of  hysterectomy  for  myoma,  as 
derived  from  a  series  of  combined  statistics,  is  given  by  Mr. 
Greig  Smith  as  about  30  per  cent.  In  the  hands  of  a  few 
operators  it  does  not  exceed  15  per  cent.,  and  Keith's  mortivlity 
has  reached  the  remarkable  proportion  in  most  unpromising 
cases  of  only  7  9  per  cent. 

Vaginal  hysterectomy  has  been  attended  with  a  mortality 
of  about  20  per  cent.  Mr.  Greig  Smith  gives  the  more  recent 
mortality  as  10  per  cent  Dr.  John  Williams  states  that  it 
ha»  in  some  instances  been  reilui-ed  to  5  per  cent.  The  precise 
prospect  of  "  cure  "  of  the  cancer  in  these  cases  has  not  yet 
lieen  demonstrated. 

It  is  a))parent  that  in  a  very  large  proportion  of  the  cases 
•  comparatively  early  recurrence  takes  place. 

The  whole  matter  is  well  reviewed  by  Dr  John  Williams 
in  the  paper  already  alluded  to  {Lancet,  Aug.  23,  1890). 


CHAPTER    Y. 

OPERATIONiJ   ON   THE   iNTESTINEa 

JkBftiOimicflkl  PointB. — In  my  Hnnterian  I^cctures  delivered 
•ft  Um  Koyal  College  of  Surgeons  in  1885,  I  gave  an  account 
9f  Uto  disposition  of  the  intestines,  which  was  fouuded  upon 
1^  examination  of  one  lumdred  fresh  bodies.  Thesf  bodies 
'  «dl  examined  within  twenty-four  hours  of  death. 

From  the  published  a<:count  of  these  Lectures  ("The 
Aoatomy  of  the  Intestinal  Canal  and  Peritoneum  in  Man," 
Loodon,  1885),  the  following  points,  bearing  upon  the  surgery 
of  the  Iwwel,  are  abstracted  :• — 

The  average  length  of  the  small  intestine  is  about  twenty- 
thnv  feet,  and  of  the  colon  about  four  feet  six  inchc& 

There  is  no  systematic  wrrcmtgevumt  of  the  coils  of  the 
Vnall  intestine.  There  is  a  disposition  for  the  bowel  to  follow 
an  irregidarly  -  curved  course  from  left  to  right,  but  in  the 
lulidt  this  disposition  can  never  be  relied  upon.  Such  as  it 
is.  it  may  be  expressed  as  follows.  The  gut,  starting  from 
the  duotlenum,  will  first  occupy  the  contiguous  parts  of  the 
left  side  of  the  epigastric  and  umbilical  regions ;  the  coils 
then  fill  some  part  of  the  left  hypochondriac  and  luntbar 
regions ;  they  now  commonly  descend  into  the  pelvis,  re- 
nppear  in  the  left  iliac  quarter,  and  then  occupy  in  order  the 
hypogastric,  lower  umbiiieal,  right  lumbar,  and  right  iliac 
regions.  Before  reaching  the  latter  situation  they  commonly 
descend  again  into  the  pelvia 

The  coils  most  usually  found  in  the  pelvis  belong  to  the 
lower  ileum,  and  to  the  bowel  between  two  points  respectively 
six  feet  and  twelve  feet  from  the  duodenum. 

In  examining  a  coil  of  protnided  small  intestine,  the 
following  points  may  be  made  use  of  to  distinguish  jejunv/m 


from  ilexLTn. : — 
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The  jejimum  is  wider  than  the  ileum,  its  coats  are  thicker 
■nd  more  vascular,  and  the  valvulte  coniventes — ns  seen  on 
holding  the  coil  to  the  light — are  large  and  well-uiarked. 
These  folds  are  absent  in  the  lower  iloiini,  while  it  is  in  that 
part  of  the  canal  that  Peyer's  patches  are  most  distiucL 

With  reganl  to  the  mesentery,  its  upper  or  right  layer  is 
continuous  with  the  under  layer  of  the  transverse  uieso-colon, 
and  with  the  peritoneum  that  invests  the  ascending  colon. 
Its  lower  or  left  layer  joins  with  the  serous  membrane  that 
encloses  the  descending  colon,  that  forms  the  sigmoid  mesen- 
tery, and  that  descends  over  the  lumbo-sacral  eminence  into 
the  pelvis. 

The  parietal  attachment  of  the  mesentery  is  liable  to  con- 
siderable variation.  It  commences  at  the  end  of  the  duo- 
denum, just  to  the  left  of  the  spine,  and  thence  follows  an 
oblique  line  which  runs  downwards  and  to  the  right,  cro.ssing 
the  great  vessels,  and  ending  in  a  somewhat  uncertain  munncr 
in  some  part  of  the  iliac  fos.sa.  The  nasentery  becomes  elon- 
gated in  hernia,  and  is  liable  to  many  cotigenital  variations. 

With  regard  to  the  visceral  attachment  of  the  mesentery, 
attention  must  be  drawn  to  the  excellent  and  practical  in- 
vestigations of  Mr.  Wm.  Anderson  ("  MacCormac  on  Abdominal 
Section."  London.  1S.S7,  pages  25  and  NO) :— "  Owing  to  the  di- 
vergence uf  the  two  layers  of  the  mesentery  as  they  approach 
the  bowel,  a  portion  of  the  circumference  of  the  jejunum  and 
ileum  is  destitute  of  serous  investment.  Tlie  separation  of 
the  larninse  of  the  mesentery  begins  at  a  distance  of  about 
two-thirds  or  three-fourths  of  an  inch  from  the  intestine,  and 
leaves  a  triangular  space,  the  base  of  which,  averi^piig  about 
five-sixte<'nths  of  an  inch  in  width,  is  formed  by  the  uncovered 
muscular  tunic.  This  interspace  is  occupied  by  fat,  by  the 
vessels  and  nerves  of  the  gut,  and  by  delicate  fibres  of  con- 
nective ti.ssue  (Fig.  325). 

"  Unless  this  disposition  of  the  peritoneum  be  taken  into 

lac'count,  it  is  obvious  that  a  suture  applied  in  the  manner  of 

'Lembert  might  fail  to  bring  into  contact  the  true  wall  ol  the 

int^jstine  at  the  mesenteric  attachment,  and  a  leaki^e  from 

the  interior  of  the  tube  might  take  place  into  the  inter-serous 

triangle  and  peritoneal  cavity. 

"The  disposition  of  the  arteries  within  the   triangle  is 
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worthy  of  notice.  The  last,  row  of  anastomatic  loops,  frnm 
which  arisb  the  direct  branches  of  supply,  is  placed  much 
nearer  to  the  mtestinal  wall  in  the  lower  than  in  the  upper 
portion  of  the  bowel,  and  towards  the  termination  of  the 
Uf'iun  commonly  lies  within   one-third   of  an   inch   of  the 

canal  From  these  loops  are  given 
ort',  al  moderately  regular  intervals, 
straight  vessels,  which  do  not  inter- 
commimiciite,  but  pass  at  once  to  the 
muscular  floor  of  the  triangle,  either 
to  pierce  it  on  each  side  near  the 
lalL-ral  angles  of  the  interspace,  or 
to  nm  for  a  short  distance  between 
the  serous  and  muscular  tunics  be- 
fore entering  the  latter.  As  each  of 
these  vessels  has  a  fivirly  well-detined 
territory,  it  appears  undesirable  to 
interfere  with  the  loops  from  which 
they  spring,  and  it  is  hence  safer  to 
divide  the  mesentery  as  close  as 
possible  to  the  portion  of  bowel  to 
be  resected,  thu  cut  etiges  of  the 
redundant  part  left  aftt>r  suture  of  the 
intestine  being  folded  and  the  edges 
united  by  fine  catgut  sutures. 
"  It  is  important  to  remember  that  the  thickness  of  the 
•muscular  coat  of  the  small  mtcstine  varies  within  rather  wide 
limits  in  diflerent  subjects,  and  in  all  cases  diminishes,  to- 
gether with  the  caUbre  of  the  tube,  from  the  upp(;r  towards 
the  lower  extremity  of  the  canal.  In  the  jejunum,  alioiit  two 
feet  from  the  commencement,  the  depth  of  the  tissue  ranges 
from  one-soventieth  to  one-fortieth  of  an  inch,  wliile  in  the 
lower  part  of  the  ileum,  about  two  feet  from  the  Ueo-ca-cal 
valve,  the  thickness  is  reduced  to  about  one-half  or  even  one- 
third  of  this  measurement  The  difficulty  and  danger  of 
enteroraphy  will  hence  be  greater  the  more  remote  the  jwrtion 
of  intestine  is  from  the  stomach ;  but  fewer  sutures  will  be 
needed. 

"  The    »ubmucou8    tissue   has  a  considerable    degree   of 
toughness,  and  is  usually  thick  enough  to  bear  a  fine  suture, 


Tig.  324.— 8BCTI0!;  of  sxajx 
raTBarrm  aicd  xxazinaiv. 

1,  Heseuteiy;  2,  TriBnguLu' 
■poce  ;  3,  Base  of  triangle ; 
/>,  FeritoDciuu ;  m,  Miu- 
cnlor  coat ;  mm,  Mucous 
coat ;  a,  Artery  to  bowel. 
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i4>plied   after    Lemhprt's    manner,  without    implicating   the 
epitholiftl  surtace  of  tho  mucous  membrane." 

In  connection  with  the  last- mentioned  point,  it  must  be 
borne  in  mind  that  tho  glands  of  Lieberkiihn  pfnetratf  the 
mucous  membrane  for  some  distance,  and  that  if  the  suture 
pass  through  them,  the  lumen  of  the  Itowel  is  practicidly 
opened.  The  tough  submucous  tissue  is  air-tight  and  water- 
tight. It  is  much  better  marked  in  many  animals  used  for 
experiments  (e.g.,  dogs  and  cats)  than  in  man. 

The  ccBcwni  is  always  entirely  covered  hy  peritoneum.  In 
shape  and  in  position  it  is  liable  to  considerable  variations, 
80me  of  which  may  be  congenital,  while  others  iu*e  acquired. 
The  cificum  usually  lies  upon  the  psoas  muscle,  its  apex  for- 
resf>onding  with  a  point  a  little  to  the  inner  side  of  the  middle 
of  Pouy)art's  ligament. 

The  ajypetidix  is  subject  to  very  numerous  variations,  both 
as  to  shape  and  to  situation.  It  conniionly  lies  behind  the 
end  of  the  ileum.  It  is  often  in  close  relation  with  the  iliac 
vessels  and  the  ureter.  It  is  not  infre<piently  found  in  the 
pelvis. 

The  general  disposition  of  the  colon  need  not  be  here 
describecL 

I  made  a  i-aroful  examination  of  tho  peritoneal  invest 
ments  of  the  ascending  and  descending  parts  of  tlie  colon  in 
one  hundred  bodies,  with  the  following  result : — In  fifty-two 
Inxlies  there  was  neither  an  ascending  nor  a  descending  meso- 
colon. In  twenty-two  there  wits  a  descending  meso-c-olon,  but 
no  corresponding  fold  uu  the  other  side.  In  fourteen  subjects 
there  was  a  meso-colou  to  both  the  ascending  and  the  de- 
scending segments  of  the  bowel ;  while  in  the  remaining 
twelve  bodies  there  was  an  ascending  inoso-colon.  but  no 
corresjMjnding  fold  on  the  left  side. 

It  follows,  tln^refore,  that  in  performing  lumbar  colotomy, 
a  meso-colon  may  be  expected  upon  the  left  side  in  thirty-six 
per  cent,  of  all  cases,  and  on  the  right  side  in  twentj'-six  per  cent. 

The  line  of  attachment  of  the  left  meso-colon  is  usually 
along  tho  outer  border  of  tho  kidney,  and  is  vertical ;  that  of 
the  right  is  less  vertical,  and  crosses  the  lower  end  of  the 
kidney  from  right  to  left,  to  ascend  along  tito  inner  margin  of 
tie  gland.     {See  Fig.  853.) 
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Tho  so-ealled  sitfmoid  flexure  forms,  as  I  have  pointed  out 
in  the  Lectures  alhided  to,  a  loop  whi^h  resembles  a  capital 
omega,  but  which  cannot  be  called  sigmoid  (Fig.  .'i2(j).     This 

omega  loop  extends  from  the 
point  of  ending  of  the  descend- 
ing colon — at  tho  outer  border 
of  the  psoas — to  the  middle  of  | 
the  sacrum.  It  inr-ludes,  there-  ) 
fore,  what  is  known  as  the  first 
part  of  the  rcirtiini.  Its  average  i 
length  in  the  adult  is  seven- 
teen and  a  half  inches.  The 
mobility  of  tho  loop  is  remark- 
able. Its  meso-colon  is  quite 
distinctive.  Its  avert^e  length 
is  as  follows : — Over  the  psoas, 
one  inch  and  a  baK;  at  the 
bifurcation  of  the  common 
iliac  vessels,  three  and  a  half 
inches ;  on  the  sacnmi,  one 
inch  and  three-quarters.  (See 
Fig.  326.)  The  outUne  of  the 
loop,  when  spread  out,  is  much 
influenced  by  changes  in  the 
sigmoid  meso-colon.  Some 
notable  variations  in  the  outline  of  the  omega  loop  are 
shown  in  Fig.  327.  These  matters  are  of  concern  in  the 
operation  of  inguinal  colotomy. 

The  inter-sig^ioid  fossa  is  in  this  meso-colon.  It  is  the 
seat  of  the  inter-sigmoid  hernia,  and  at  its  neck  is  the 
sigmoid  artery. 

SUTURE  OF  THE  INTESTINE. 

The  first  principles  of  intestinal  surgery  involve  a  con- 
sideration of  the  best  method  to  be  adopted  for  closing 
woimds  and  broaches  in  the  bowel,  and  for  bringing  together 
the  divided  ends  of  the  tube  when  a  segment  of  the  intestine 
has  been  resected. 

The  future  of  the  most  elaborate  and  the  most  fortuitous 
operation   upon  the  intestinal  canal '  may  depend   upon   the 


Fig.  326. — TBE  8iuMon>  flexuxb  ob 

OMEUA   LOOP. 

a,  End  of  de»'«uding  colon  ;  6,  Lower 
part  of  rectum  ;  c.  Summit  of  the 
loop  ;  d.  Neck  of  the  sigmoid 
aolon. 
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int^rity  of  a  few  sutures.  If  one  stitch  faU,  the  wound  in 
the  gut  may  gape,  and  faical  matter  may  escape. 

It  may  be  said  literally  of  some  intestinal  operations,  that 
their  success  hangs  upon  a  thread. 

The  history  of  the  suture  as  applied  to  the  intestine  or  the 
development  of  the  operation  of  enteroraphy,  as  some  term 
it,  is  full  of  interest 

No  more  valuable  contribution  to  our  knowledge  of  the 
subject  has  been  provided  than  that  afiforded  by  Travers's 


Kg.  327. — IHAOIUII  TO  SHOW  THE  OUTLUIBB  OF  THE  SlOJtOTD  IXEXCBB  OB  OICaOA 
MOP  AS  OOCASIOSAiLT  MBT  WITH. 


fiunous  monograph,  "  An  Enquiry  into  the  Processes  of 
Nature  in  Repairing  Injuries  of  the  Intestine,"  published 
in  1812.  An  excellent  pr^yis  of  the  development  of  this  branch 
of  intestinal  surgery  is  to  be  found  in  South's  edition  of 
"Chelius's  Surgery"  (vol.  i.,  page  456). 

To  Ramdohr  in  1780  {Moebii  Dissert.  Obs.  Misc.  HelansL, 
1780)  is  ascribed  the  honour  of  having  been  the  first  to 
successfully  unite  the  bowel  by  suture  after  complete  division. 

Since  this  time  invention  has  run  riot  among  methods  for 
uniting  the  intestine,  and  the  forms  of  suture  which  have 
been  considered  as  especially  adapted  to  the  bowel  are  now 
legion.  » 

The  methods  devised  have  been  not  only  very  numerous, 
but  also  very  varied.  Some  are  imperfect,  others  are  bizarre, 
not  a  few  are  merely  curious,  many  are  ingenious,  the  majority 
are  elaborata 
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It  is  possible,  however,  t<>  arrange  tho  greater  number  of 
the  procedures  that  have  been  devisi?d  under  the  following 
divisions  or  phins : — 

Methods.  —  1.  The  divided  bowel  is  brought  into  the 
abdominal  wound  and  is  retained  there.  No  immediate 
attempt  is  ma<le  to  close  the  breach  in  the  intestine.  i\n 
artiticial  anus  is  of  necessity  established.  The  closure  of  this 
foK'al  tistula  is  left  to  a  subsequent  period. 

This  method  was  advised  by  John  Bell. 

2.  A  rigid  cylinder  of  some  kind  is  employed,  and  over 
this  the  two  ends  of  the  bowel  are  drawn,  and  are  so  united  as 
to  cover  in  the  cylinder.  Various  materials  have  been  used 
in  this  operation,  such  as  the  trachea  of  an  animal,  tubes  of 
oilotl  cardboard,  of  decalcified  bone  and  of  dry  gut,  plugs  of 
dough,  t&llow,  and  isinglass. 

Allied  to  this  method,  although  in  execution  it  is  quite 
distinct  from  it.  is  the  method  of  uniting  the  bowel  by  means 
of  bone  plates,  invented  and  suwessfully  carried  out  by  Dr, 
Senn.    {See  pages  327,  334.  and  336.) 

Z.  One  end  of  the  bowel  is  invaginated  into  the  other.  If 
possible,  the  upper  end  is  intro<luced  into  the  lower.  This 
method  was  first  practised  by  Ramdohr  in  1780,  uud  has 
boen  extensively  modified.  The  earlier  operators  brought 
the  outer  serous  coat  of  the  inner  or  entering  segment  of 
the  bowel  into  contact  with  the  mucous  lining  of  the  outer 
or  receiving  segment.  In  1827  Jobert  so  modified  this  pro- 
oe<lure  that  tho  serous  coats  of  both  ends  of  the  bowel  were 
broiiglit  into  contact  with  one  another.  To  elVect  this,  the 
free  (divided)  edge  of  the  lower  or  receiving  segment  of  the 
intestiuti  was  turned  inwards. 

4.  The  divided  margins  of  the  bowel  to  be  treated  are 
brought  together  by  means  of  some  form  of  suture.  This 
is  eflbcted  without  employing  any  supporting  foreign  body, 
and  without  producing  any  invagination  of  the  tub*>. 

A  great  variety  of  tnitares  has  been  devised  to  effect  tliis 
object. 

The  principal  and  most  generally-accepted  methods  of 
uiiituig  the  divided  intestine  will  now  be  described.  These 
selected  methods  represent  the  chief  modem  procedures  con- 
cerned in  enteroraphy. 
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The  Qualifications  of  a  Good  Suture. — An  effieicnt  intes- 
tiual  suture  should  have  thi>  following  qualitioations  : — 

1.  It  should  brill-,'  into  contact  two  broad  surfaces  of 
peritoneum,  these  surfaces  belonging  respectively  to  the  bc>wel 
above  and  below  the  breach  to  be  closed. 

2.  It  should  eflect  a  complete  closure  of  the  wound,  the 
test  being  that  the  seam  should  be  water-tight. 

3.  The  muf'ous  membrane  should  be  exchidod. 

4.  The  suture  should  not  strangulate  the  free  margin  of 
the  intestine  with  which  it  is  concerned. 

5.  Tlie  sutAire  should  not  pass  through  both  the  mucous 
and  the  serous  coats.  Such  a  suture — especially  when  made 
of  silk — would  tend  to  act  as  a  seton,  and  would  be  apt  to 
conduct  the  intestinal  Hnids  to  the  outer  surface  of  the  bowel 
by  means  of  capillary  attraction. 

ti.  The  suture  should  be  simple,  should  be  easily  intro- 
duced, and  should  b«  capable  of  eft'ecting  a  rapid  closure 
of  the  wound. 

7.  The  thread  should  take  so  firm  a  hold  of  the  tissues 
that  there  is  no  danger  of  its  "  cutting  out "  wli(>u  strain  is 
put  upon  it,  as  may  be  the  case  if  the  viscus  become 
distended. 

The  chief  forms  of  intestinal  suture  will  now  be  con- 
sidered. 

A.  The  Continuous  Suture. 

1.  Ihijiuytren's  Method  {MM.  Oper.,  vol.  ii.,  page  138, 
Paris,  lfii'2). — The  edges  of  the  woimd  are  turned  inwards, 
and  the  opposed  folds  of 
serous  membrane  are  then 
brought  together  by  means 
of  the  ordinar}'  continuous 
suture  (Fig.  328).  The  su- 
turi'  does  not  involve  the 
mucous  membrane.    This  suture  may  be  very  rapidly  applied. 

2.  Gdif's  Method  {N&wv.  Dkt.  de  MM.  et  de  Chir., 
vol  xix.,  page  237). — A  long  thread  is  armed  at  either  end 
with  a  simple  straight  round  needle.  One  needle  is  intro- 
duced 4  to  5  m.m.  behind,  antl  to  the  outer  side  of  one  enrl  of, 
the  wound,  and  is  made  to  traverse  the  outer  coats  of  the 
bowel   in  a  direction  parallel  to  the  edge  of  the  wound  for  a 


Fig.  328.— DtrptntTBKK'B  strnms. 
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flistance  of  4  to  5  m.ui.  The  same  procedure  is  carried  out 
with  the  other  needle  upon  the  up])t)site  side  of  the  breach 
(Fig.  329).  The  needles  are  then  crossed,  and  precisely  similar 
stitches  are   taken   on  either  side  of  the  wound,  cjire  IxBing 


Pig.  329. — O^T'S  8DTDBI 
— riRST  BTAGB. 


Fig.  330.— otLY'g  80- 

TUKB— BECOKD  RTAQI. 


taken  that  the  needle  enters  the  hole  which  has  been  already 
made  by  the  opposite  needle  in  making  the  previous  stitch 
(Fig.  330). 

Like  stitches  are  taken  along  the  whole  length  of  the 
wonnd  (Fig.  331).     In  order  to  close  the  wound,  each  trans- 


Kg.    331. — 0*LT'8   bo- 
tube— TBIIIIJ   STAQI. 


Fig.  332.— otLT'B  so- 

TUBS  COUPLETK — 
TBRKADB  HE.\OT  TO 
BB  DRAWN  TIOHT 


verse  thread  is  drawn  tight  by  dissecting  forceps,  the  margins 
of  the  wound  being  at  the  same  time  depressed.    The  opposed 
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serous  surfaces  are  thus  brought  into  close  contact,  and  the 
threads  are  lost  to  view.  The  two  threads  are  finally 
knotted  at  the  end  of  the  wound  opposite  to  that  at  which  the 
suture  was  commenced  (Fig.  332). 

3.  The  Right  Angle  Continuous  Sutv/re. — This  is  de- 
scribed and  advocated  by  Dr.  Gushing  in  a  well-illustrated 
pamphlet  published  in  Boston  in  1889.  The  stitch  is  a  modif>^ 
cation  of  that  known  as  Appolito's.    The  suture  is  com- 
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Fig.  333.— OCSHINO'S  BIOHT  ASaJSB  OOSTIMTOTTS  niTESTINAI.  SUTUBE. 

I,  Beginnmir  of  sntnre  ;  i,  Knotting  of  the  same  ;  e,  The  right  angle  suture  applied. 
(T>ie  nnmbeTB  1,2,  and  3,  in  Figs,  i  and  r,  point  to  the  same  needle  punctures  ;  the 
numbers  4  to  9  indicate,  in  order,  the  track  of  the  needle.) 


UK  need  as  shown  in  Fig.  333,  a.  It  is  knotted  as  soon  as  a 
hold  upon  the  bowel  has  been  obtained  (Fig.  333,  6),  and  the 
right  angle  stitches  are  now  commenced. 

The  thread  is  then  carried  to  and  fro  across  the  wound  as 
shown  in  Fig.  333,  c,  and  is  finally  knotted  at  the  far  ex- 
tremity of  the  breach  after  the  manner  illustrated  in  the 
wood-cut 

The  great  feature  of  the  suture  consists  in  this — that  the 
needle  never  enters  the  lumen  of  the  bowel  The  tissues  are 
picked  up  by  passing  the  ueedle  parallel  to  the  line  of  the 
wound.  The  needle  passes  through  the  serous  and  muscular 
coats,  but  avoids  the  mucous. 


— -1  ---l:  Tir  ceetiK-  attor 
■  ~  11-  '.^viiid.  It  tin'n 
_•_"  uL^.T''  to  its  coiir>o 
izii  also  parallf  1 
to  the  woimd). 
The  thread  is 
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carried  over  to  the  corresponding  spot  on  the  other  side   ot 

the   wound,   where  a    precisely  similar  fold    is  picked  up 

(Fig.  335).     The  margins  ot'  the  wound  are 

turned  in,  and  the  serous  coats  are  brought 

into  close  contact  (Figs.  336  and  337).    The 

needle  should  pick  up  more  than  the  serous 

coat ;  it  should  inelu<Ie  a  part  or  the  whole 

of  the  muscular  coat  also.     It  must  on  no 

account  trespass  beyond  the  limits  of  the 

latter  tunic  (Fig.  337). 

The  width  of  the  fold  pit.'ked  up  will  be 
from  one-tenth  to  one- twelfth  of  an  inch. 
The  inner  row  of  needle  points  will  be  from 
one-twelfth  of  an  inch  to  one-eighth  of  an 
inch  from  the  edge  of  the  wound.  In  very 
small  and  simple  wounds  of  the  intestine,  the 
needle  may  be  brought  out  nearer  to  the  free 
border  of  the  gap  to  he  closed.  The  amount 
of  tissue  picked  up,  i.e..  the  wi<kh  of  the  fold, 
will  dopoiid  upon  the  thickness  of  the  tissues  Fig.  3M.— lbmbebt'b 
uivolved,  iho  auiotmt  of  strain  likely  to  bo  T»n^°'(^»een 
brought  upon  tiic  sutures,  and  the  character  ^]^  ?*"  mucoM 
of  the  breach  to  be  closed. 

The  closeness  of  the  sutures  to  one  another  uuist  vary 
somewhat  accorduig  to  circumstances.  They  may  be  usually 
estimated  at  about  ten  to  the  inch.  It  will  rarely  be  safe  to 
apply  them  less  closely  than  this. 

The  extremities  of  each  suture  are  knotted  together,  and 
the  ends  cut  short.  The  knots  need  not  be  tied  with  the 
utmost  degree  of  tightness. 

Much  trouble  is  saved,  and  the  inconvenience  of  a  long,  wet, 
And  sticky  l,hrea*l  is  avoided,  if  separate  threaded  needles  are 
prepare*!  for  each  suture. 

If  the  supply  of  needles  be  limited,  the  threafl  carried  be 
each  needle  may  serve  for  two,  or  at  the  very  utmost  for  three, 
sutures. 

In  applying  Lembert's  suture  after  resection  of  the  bowel 
Mr.  Greig  Smitli  employs  the  following  plan : — 

"  Four  quilt-sutures  are  inserted  on  the  opposite  sides  ol 
the   divided  gut,   in   the  exact  line   in  which  the  Lembert 
m2. 


i 


308 


OPERATIVE   SUBGERT. 


sutures  are  to  be  placed ;  the  two  on  each  side  are  gather-  - 
together  in  the  blades  of  catch  forceps,  and  gentle  and  steni) 
traction  made  on  them  by  an  assistant.  This  raises  a  well- 
detined  fold  along  the  edge  of  the  bowel ;  into  this  fold  tii« 
sutures  are  inserted. 

"The  insertion  of  the.se  quilt-stitches  makes  certaiu  tbt 
equal  distances  of  the  bowel  are  arranged  for  suturing,  an' 


Fig.  337. — uocBEicT's  avmnae. 


Fig.  338.— CBzaxT-uaanr 
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also,  by  raising  a  fold,  makes  the  insertion  of  stitches  nioro 
easy,  and  ensures  their  being  placed  in  a  straight  line." 

2.  Czemy's  Sutvi/re  {iiammlung  klin.  Vortrage,  188*» 
No.  201). — This  is  a  Lembert's  suture  with  the  addition  of  «<* 
inner  row  of  interruptod  sutures  whiih  unite  the  mucott^ 
membrane  only  (Fig.  338 J.  The  knots  of  this  inner  row  tt9 
turned  inwards.  Fig.  370  shows  the  method  of  intro<lucinf 
the  first  row  of  sutures,  ie.,  those  which  implicate  the  mucous 

membrane  only.  In  the  rase 
of  small  or  limited  wounds 
of  the  bowel,  and  in  the  rase 
of  the  nearly-closed  wouml 
which  results  from  suturing 
the  divided  ends  of  the 
bowel  after  resection,  th«i 
knots  of  the  inner  layer  of 
sutures  must  of  necessity  b« 
tied  towards  the  outer  sufw 
face  of  the  tube.  The  endl 
of  the  suture  are  cut  shoi 
and  the  row  of  knots  inverted  as  far  as  is  possible,  Tlie  row 
of  knots  is  then  covered  in  by  the  muscular  coat  when  Leiu- 
bert's  suture  is  applied- 
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3.  Halstead'a  Plain  QuUt-Sutxvre  (Internat.  Journ.  Med. 
Sri.,  Oct,  1887)  is  another  modification  of  Lembert's  method. 
The  monograph  in  which  this  suture  is  described  is  a  valuable 
contribution  to  the  surgery  of  the  intestine. 

The  details  of  the  suture  are  shown  in  Fig.  339.  Dr.  Hal- 
stead  insists  that  each  stitch  should  include  not  only  the 
whole  muscular  coat,  but  also  a  little  of  the  tough  sub- 
mucous coat  All  the  stitches  are  applierl  before  any  one  is 
tied.  It  is  claimed  for  tliis  suture,  as  compared  with  that  of 
Lcrabcrt,  that  the  stitches  compress  the  tissues  loss,  tear  out 
less  read'dy,  and  allow  of  a  more  accurate  apposition  of  the 
peritoneal  surfaces. 

c.  The  Invagination  Method. 

This  has  been  applic^d  only  in  instances  in  which  the 
whole  circumference  of  the  howcl  has  been  divided. 

Jobert'8  Method. — This  was  described  in  1827  {MSm.  au/r 
lex  Plaies  du  Canol  Intestin.,  Paris,  1827). 

The  upper  and  lower  ends  of  the  gut  hav^ing  been  identi- 
fied, the  mesentery  is  dissected  away  for  one-third  of  an  inch 
from  each  end  of  the  bowel.  A 
straight  needle  carrying  a  long  thread 
is  then  made  to  transfix  the  upper 
s^pment  about  a  third  of  an  inch 
from  the  divideii  margin,  and  along 
the  line  of  the  mesenteric  attachment 
A  like  suture  is  intro<lucod  upon  the 
opposite  (free)  margin  of  the  bowel 
(Fig.  340). 

The  margin  of  the  lower  end  of  the 
gut  is  now  invaginatod.  This  is  a 
difficult  manoeuvre  to  effect 

The  two  ends  of  the  thread  hang- 
ing from  the  upper  end  of  the  bowel 
are  both  armed  with  needles,  and  the 
double  fold  of  the  intestinal  wall  pro- 
duced by  the  invagination  is  transfixed 
by  the  two  needles,  which  will  pierce 
the  gut  at  a  little  distance  from  one 

another.      A   like   plan   is  adopted   with   both   the  sutures. 
The   threads  will  pass   through   corresponding  parts  of  the 


Fig.  840.— jobkbt'8  sutuxb 

rOB  Tins  R(TK«TINR(lUtim> 

placed  pivptLrutory  to  in- 
Toginutiou). 


310 


OPERATIVE    HUHGKUY. 


two  segments  of  the  bowel.  The  upper  end  of  the  bowel 
is  now  forced  into  the  lower,  partly  by  traction  upon  the 
sutures,  and  partly  by  squeezing.  The  serous  coats  of  both  of 
the  ends  of  the  gut  are  thus  brought  into  contact  (Fig.  341). 
The  ends  of  the  sutures  are  finally  knotted  externally  upon 
the  outer  surface  of  the  lower  segment  of  the  divided  in- 
testine. 

Jobert  himself  did  not   knot   the   threads,   but  brouglu 

them  out  through  the  surface 
wound,  and  removed  them  at  the 
end  of  five  days. 

To  make  this  method  secure, 
the  two  segments  of  the  bowel 
should  be  transfixed  by  at  least 
four  sutures  instead  of  two,  and 
the  peritoneal  surfaces  on  the 
outer  aspect  of  the  tube  at  the 
point  where  the  two  segments 
meet  should  be  brought  together 
by  numerous  points  of  Lembert's 
suture. 

Seiin'8  Modificaticm  ofJobert'a 
Method  is  as  follows : — 

The  upper  end  of  the  bowel 
which  is  to  become  the  intus- 
susceptura  is  lined  with  a  soft,  pliable  rubber  ring,  made  of 
a  rubber  band  transformed  into  a  ring  by  fastening  the  ends 
together  with  catgut  sutures. 

This  ring  must  correspond  in  width  to  the  length  of  the 
it»tussusceptum,  viz.,  from  one-third  to  half  an  inch.  Its 
lower  margin  is  stitched  by  a  continuous  cat.gut  suture 
to  the  lower  end  of  the  bowel,  which  eftectually  prevents 
the  bulging  of  the  mucous  membrane.  AHer  the  ring 
is  fastened  in  its  place,  the  end  of  the  bowel  presents  a 
tapering  appearance,  which  facilitates  the  process  of  invagi- 
nation. Two  fine  cat.gut  sutures  are  threaded  each  with  two 
needles.  The  needles  are  passed  from  within  outwards,  trans- 
fixing the  upper  portion  of  the  rubber  ring  and  the  entire 
thickness  of  the  wall  of  the  lK>weI.  The  two  sutures  are 
equi-distimt  irom  one  another,  one  being  near  the  mesenteric 
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boTtler.  aad  the  other  at  the  opposite  point  (free  border)  of  the 
mlestin& 

During  this  time  an  assistant  keeps  the  opposite  end  of 
the  bowel  compressed,  to  prevent  bulging  of  the  mucous 
membrane. 

The  needles  are  next  passed  through  the  serous  and 
muscular  coats  of  the  lower  segment  of  the  bowel,  at  points 
corresponding  to  those  selected  on  the  upper  segment 

The  actual  place  of  puncture  will  be  about  one-third  or 
luklf  VI  inch  from  the  divided  margin  of  the  bowel. 

When  the  needles  have  been  passed,  equal  traction  is 
made  by  an  assistant  upon  the  four  threads  (each  of  the  two 
"itures  is  double),  and  the  surgeon  assists  the  invagination  by 
turning  in  the  margins  of  the  lower  end  of  the  bowel  with  a 
dirt-ctor,  while  he  gently  pushes  the  rubber  ring  into  the 
•*»tussuscipiens. 

In  time,  the  catgut  holding  the  rubber  ring  gives  way,  and 
«ie  ring  is  set  free  as  a  Hat  rubber  band. 

Scnn  does  not  advise  superticial  peritoneal  sutures,  and  finds 
Hi  inimals  that  two  invagination  sutures  are  quite  sufficient. 
The  rubber  ring  greatly  facilitates  the  operatioa 
As  the  sutures  pass  through  the  ring,  lUi  efficient  obstacle 
*  offered  to  the  conduction  of  the  intestinal  fluids  along  the 
Stores  to  the  peritoneal  surface. 

The  ring  also  protects  the  coats  of  the  bowel  from  undue 
ptessure  and  undue  traction  from  the  invagination  sutures. 
It  serves,  moreover,  to  keep  the  lumeu  of  the  intestine  patent 
during  the  staire  of  infliimmatory  swelling. 

The  Best  Form  of  Intestinal  Suture. — The  methods  of 
Mturing  the  bowel  above  described  have  each  their  especial 
adranti^ges,  and  all  may  be  regarded  as  accepted  and  sound 
measures  for  uniting  divided  intestine. 

77ie  Invagination  Method  last  described  is  more  especially 

*,  for  cases  of  resection  of  a  portion  of  the  bowel. 
So  &r  fts  experiments  upon  animals  go,  it  appears  to  be  an 
efficient,  ready,  and  rapid  method  of  uniting  the  bowel  after 
complete  division.  In  reading  accounts  of  experiments  wth 
this  method,  it  must  not  be  forgotten  that  the  intestine  of  the 
dog,  and  more  especially  of  the  cat,  ditters  considerably  from 
the  huiiiun  bowel 
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For  the  eontinii,ou8  stUures,  the  following  advantages  are 
claimed : — The  suture  is  readily  and  rapidly  applied  Time  is 
not  lost  ill  tying  some  twenty  or  thirty  knots  with  very  fine 
silk  or  catgut  which  is  wet  and  sticky.  The  suture  is  strong, 
takes  a  firm  hold  of  the  parts,  and  can  sustain  considerable 
strain.  It  produces  a  very  perfect  apposition  of  the  margins 
of  the  wound. 

The  objections  to  it  are  these : — A  considerable  length 
of  ligaturo  material  is  left  in  the  coats  of  the  intestine.  It 
is  not  always  easy  to  pull  all  parts  of  the  suture  evenly 
tight  Some  part  of  the  thread  is  apt  to  be  loosened  as  the 
gut  contracts;  some  strangulation  of  the  margins  of  the 
gut  to  be  united  is  apt  to  follow  when  the  suture  is  drawn 
tight. 

The  suture  may  well  be  employed  in  instances  where 
speed  is  a  matter  of  importance,  where  the  bowel  is  already 
well  contracted,  and  where  an  additional  suture  is  needed  in 
a  dangerous  part. 

The  simplest  of  the  sutures  described  is  Dupuytren's.  It 
is  readily  introduced.  It  fails,  however,  to  effect  a  very  even 
apposition  of  surfaces,  and  is  apt  to  produce  strangulation  of 
the  margins  of  the  wound. 

G^ly's  suture  brings  the  parts  well  together,  but  has  the 
disadvantage  of  being  complex  and  difficult  of  application. 
Large  tracts  of  tissue  are  included  within  the  grip  of  the 
thread. 

The  right  angle  continuous  suture  is,  on  the  whole,  the 
best  of  the  three  named.  The  apposition  of  the  surfaces  is 
very  complete,  and  very  neat  The  suture  is  buried.  The 
disposition  to  produce  strangulation  of  the  margin  of  the 
wound  is  scarcely  more  than  is  to  be  noted  in  the  inter- 
rupted suture. 

The  inteivupted  sutures  have  many  advantages.  The 
strain  upon  the  wound  is  distributed  over  many  threads. 
The  surifaces  concerned  are  brought  into  very  accurate 
contact  The  vascidar  supply  of  the  margin  of  the  wound 
is  not  interfered  with.  The  sutures  are  easily  introduced, 
and  the  amount  of  suture  material  employed  is  reduced  to 
a  minimum.  The  securing  of  these  sutures,  however,  involves 
considerable  time;  and  unless  they  are  very  closely  placed 
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together,  there  is  some  risk  of  leakage  in  the  gaps  between 
the  threads. 

Lembert's  suture  has  stood  the  test  of  time,  and  it  may 
be  safely  said  of  it  that  it  is,  on  the  whole,  the  best  form  of 
guiure  with  which  we  are  acquainted. 

Its  extreme  simplicitj',  the  rapidity  with  which  each  stitch 
can  be  inserted,  and  its  undoubted  efficiency,  are  pointis  in  its 
favour  which  all  operators  have  recognised. 

It  may  be  supplemented  by  a  second  row  of  stitches,  as 
Czemy  advised. 

Halstead's  plain  quilt-suture  may  be  regarded  as  tm  in- 
genious compromise  between  two  excellent  methods — Lam- 
bert's suture  on  the  one  hand,  and  the  right  angle  continuous 
suture  on  the  othiT. 

The  Needles  Employed. — Tbe  needles  selected  for  suture 
of  the  intestine  must  depend  upon  the  taste  and  custom  of 
the  individual  operator.  A  straight,  slender  sewing-needle 
htis  appeared  to  me  to  be  the  best  in  most  cases,  and  is  es- 
pecially suited  for  Lembert's  suture.  Sutures  in  the  mucous 
membrane  are  perhaps  more  conveniently  introduced  by 
means  of  a  curved  needle.  A  curved  needle  is  also  used  by 
many  for  the  superficial  suturea 

The  straight  needle  should  be  about  one  inch  and  a 
quarter  in  length,  and  must  have  a  roiniil  shaft.  A  common 
sewing-needle  of  this  length  is  e.xcellent,  and  is  infinitely 
to  be  preferred  to  the  lancet-pointed  or  triangular-pointed 
needles  often  found  in  use. 

The  curved  needle  should  have  a  round  shaft,  should  form 
a  complete  senucircle  with  a  diameter  of  about  five-eighths 
of  an  inch,  and  the  extremity  of  the  eye  should  not  be  larger 
thiui  the  rest  of  the  shaft.  It  should  not  taper  too  nmch  to- 
wards the  point,  but  the  full  size  of  the  shaft  should  be  reached 
a  short  distance  from  the  point  Many  of  the  special  "  intes- 
tinal needles  "  are  needlessly  small. 

The  simplest  possible  form  of  needle-holder  should  be 
tised.  I  have  not  found  either  llagedorn's  needle  or  his 
needle-holder  convenient  for  .suturing  the  intestine. 

Possibly  the  worst  form  of  intestinal  needle  is  that  known 
in  instrument-makers'  catalogues  as  the  "  half-curved." 

The  Sutures  Employed. — I  have  found  the  best  suture 
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material  to  be  the 


-silk,  stained  red,  so  that 


y  finest  p 

can  be  easily  seen.  It  is  strong,  is  easily  manipulated,  is  of 
close  fibre,  runs  very  easily,  and  ties  in  a  very  small  and  very 
firm  knot.  It  does  not  twist  up,  and  is  even  more  easy  to 
d^al  with  when  it  is  wet  than  when  it  is  dry.  It  should,  indeed, 
always  be  used  wet. 

Fine  catgut  is  employed  by  many,  but  it  has  certain  draw- 
backs. There  is  no  catgut  iiiado  which  has  so  smooth  a 
surface  as  purse-silk  that  has  been  dipped  in  water  (carbolic 
solution).  As  a  consecjuence  catgut  "  runs  "  somewhat  stifHy. 
The  catgut  thread,  moreover,  is  a  httle  rigid,  and,  when  tied, 
forms  a  comparatively  large  and  clumsy  knot,  which  has,  on 
more  than  one  occasion,  given  way.  In  many  intestinal 
operations  it  is  felt  that  a  suture  of  a  somewhat  more  abiding 
nature  than  catgut  Is  desirable. 

The  General  Details  of  an  Operation  for  Suturing  In- 
testine. 

It  would  be  out  of  place  to  enter  into  any  details  jis  to 
the  circumstances  in  wliioh  suture  of  the  intestine  is  called 
for.  A  mere  outline  of  the  matter  will  suffice.  The  case  may 
be  imagined  to  be  one  of  penetrating  wound  or  of  gunshot  in- 
jiu-y.  The  already-existing  wound  is  enlarged,  or  the  abdomen 
is  opened  in  the  median  line.  The  damaged  coil  is  at  once 
drawn  forward  into  the  wound,  and  is  so  held  there  by  an 
assistant  that  no  more  of  the  intestinal  contents  can  escape. 
If  there  be  reason  to  believe  that  there  are  other  woimds  of 
tlif  bowel,  a  careful  and  detailed  examination  of  the  whole 
length  of  the  intestine  must  be  made.  Any  wounded  loop 
which  may  be  discovered  is  brought  into  the  parietal 
ini'ision. 

The  breaches  in  the  gut  having  been  for  the  time  secured, 
the  next  care  should  bo  to  flush  out  thoroughly  and  cleanse 
the  peritoneal  cavity  of  every  trace  of  blood  and  extravasated 
matter.  After  this  hsis  been  done,  the  treatnu.'nt  of  the  gut 
may  be  commenced. 

The  wounded  loop  is  drawn  out  of  the  parietal  wound,  and 
is  laid  upon  a  fine  sponge.  The  opening  into  the  belly  around 
the  protruding  loop  is  carefully  plugged  with  sponges.  The 
gut  is  held  above  and  below  the  seat  of  the  wotmd  by 
the  fingers  of  an  assistant.    The  isolated  segment  is  emjitied  of 
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its  contents,  if  necessary,  and  is,  in  any  case,  most  thoroughly 
cleansed.  The  sutures  are  applied,  and  the  gut  is  returned 
into  the  abdomen. 

If  the  gxit  be  extensively  damaged,  an  artificial  anus 
should  be  established  which  may  be  closed  at  a  later  period. 

Before  establishing  such  an  artificial  opening,  a  segment  of 
the  damaged  bowel  may  be  resected,  should  the  circumstances 
call  for  such  a  measure. 

When  there  has  been  much  e.xtra\iisation  into  the  peri- 
toneal cavity,  a  drainage-tube  should  be  introduced  before  the 
parietal  wound  is  sutured. 

This  subject  has  been  dealt  with  in  a  number  of  very  ad- 
mirable monographs.  Among  them  are  the  following : — Dr. 
Parkes'  "  Gunshot  Wounds  of  the  Small  Intestines,"  Chicago, 
1884 ;  Sir  William  MacCormac's  "  Abdominal  Section  for 
Intra- Peritoneal  Injury,"  London,  1887 ;  and  Dr.  Morton's 
"  Abdominal  Section  for  Traumatism,"  Chicago,  1S90.  The 
last-named  paper  contains  a  very  valuable  series  of  tables 
which  deal  with  234  cases  of  intra-peritoneal  injury  treated 
by  operation. 

The  Use  of  Omental  Grafts  after  Suture  of  the  Intestine. 

After  uniting  the  bowel  by  suture.  Dr.  Senn,  in  certain  of 
his  experiments,  fixed  a  flap  of  the  amentum  over  the  seam 
left  by  the  enteroraphy.  These  flaps  soon  became  adherent, 
and  proved  an  additional  safeguard  against  perforation  during 
the  process  of  repair.  The  free  or  distal  end  of  the  flap  was 
fixed  in  position  by  sutures;  the  proximal  end  remained  con- 
nected with  the  omentum. 

An  obvious  objection  to  this  procedure  in  surgical  practice 
is  based  upon  the  possibihty  of  the  attached  omentum  form- 
ing a  band  or  bridge  beneath  which  a  loop  of  gut  may  be 
strangulated 

To  meet  this  objection.  Dr.  Senn  out  ofl'  portions  of  the 
omentum  in  the  form  of  isolated  grafts,  and  fixed  them  by 
stitches  aroimd  the  bowel  at  the  suture  line. 

The  grafts  used  were  from  one  and  a  half  to  two  inches  in 
width,  and  were  of  sufficient  length  to  completely  encircle  the 
bowel. 

The  experiments  were  carried  out  upon  dogs. 

In  all  instances  the  grafts  retained  their  vitality,  and  in  a 
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few  hours  became  adherent  in  their  new  positions.  The  intes- 
tinal peritoneum  was  lightly  scarified  before  the  graft  was 
fixed  in  place. 

From  his  experiments  upon  animals,  Dr.  Senn  ventures  to 
deduce  the  following  conclusions  ("  Intestinal  Surgery,"  Chi- 
cago, 1889,  page  208) : — "  After  suturing  a  large  wound  of  the 
stomach  or  intestines,  a  strip  of  omentum  should  be  laid  over 
the  woimd,  and  fastened  in  its  place  by  a  few  catgut  sutures. 
After  circular  enteroraphy  the  operation  should  be  finished 
by  covering  the  circular  wound  by  an  omental  graft  about 
two  inches  wide,  which  should  be  fixed  in  its  place  by  two 
catgut  sutures  passed  through  both  ends  of  the  graft  and  th« 
mesentery. 

"  Omental  grafting  should  also  be  resorted  to  in  repairing 
peritoneal  defects  in  visceral  injuries  of  the  abdominal  organs, 
and  in  covering  lai^e  stumps  after  ovariotomy  or  hysterec- 
tomy when  the  pedicle  is  treated  by  the  intra-abdominal 
method." 
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Resection  of  the  Intestine. 

UxDEB  this  title  are  included  operations  which  concern 
themselves  in  the  removal  of  comparatively  small  portiuns 
of  either  the  small  or  the  large  intestine. 

Excision  when  applied  to  the  lesser  bowol  is  termed  enter- 
eclomy,  and  when  carried  out  in  the  colon  colectomy.  The 
somewhat  pedantic  title,  caecectomy,  has  licfn  bestowed  upon 
excision  of  the  cajcum. 

Indications. — Most  of  these  operations  have  concerned  the 
lesser  bowel,  and  have  been  performed  to  remove  gangrenous 
parts  in  strangulated  hernia,  or  to  restore  ilie  canal  after  a 
fttjcal  fistula  has  been  produced-  Enteructomy  has  also  been 
performed  for  the  reUef  of  strictures  of  tlif  bowel,  both  simple 
and  epitheliomatous,  for  occlusion  due  to  adhesions  and  certain 
neoplasms,  for  the  relief  of  irreducible  intussusceptions,  and  in 
certain  examples  of  extensive  injury,  as  after  gunshot  wounds. 

The  greater  number  of  the  cases  of  colectomy  have  been 
performed  to  eS'ect  the  removal  of  a  malignant  growth,  or  to 
restore  the  l)owel  after  an  artificial  anus. 

History. — Accounts  of  the  excision  of  portions  of  gan- 
grenous bowel  in  hernia  are  to  be  found  among  the  earlier 
annals  of  surgery.  The  operations  were  a  little  uncouthly 
performed,  but  were  attended  with  some  success. 

In  1727  Ramdohr  successfully  removed  two  feet  of  gangre- 
nous bowel  from  a  hernia.  {See  paper  by  Dr.  Ill,  New  York 
Med.  Rec..  Sept.  22nd.  1883.) 

In  1732  Amaud  excised  from  a  rupture  the  cuicum,  with 
«ome  part  of  the  colon  and  ileum.  The  patient,  a  man  aged 
sixty,  recovered  ("  Dissertation  on  Hernias,"  pt  2,  obs.  xvii). 

Reybard  in  1843  removed  a  carcinomatous  growth  of  the 
sigmoid  flexure,  together  with  three  inches  of  the  gut.  The 
patient  survived  the  operation,  and  died  of  recurrence  in 
twelve  months  (BulL  Acad,  de  Med.,  t  ix.,  page  1033). 
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Within  the  last  twenty  years  resections  of  portions  of  both 
the  large  and  the  small  intestine  liave  been  carried  out  with  a 
steadily-incroasiiifT  fretjuency. 

McArdle  (Buldin  Jaurnal  of  Med.  Scieticea,  1S88,  pages 
1 — 123)  has  oollerrted  seventy-six  examples  of  excision  in 
gaogrenfjiis  horiii;i.  Kemlal  Franks  (Mcd.-Chir.  Trow, 
voL  Ixxii.,  page  224j  has  framed  a  table  of  fifty-one  casi^  "f 
excision  of  the  colon  for  cancer. 

Billroth  reports  (Brit.  Mml.  Jowni.,  Aug  16th,  1890,  jus;! 
407)  that  he  has  himself  perfonncd  140  resection  opentioB 
upon  the  stomach  and  the  intestines. 

Reiohel  as  lonf.^  ago  as  1SS3  brought  together  121  cases 
of  gut  resection  for  various  conditions  (Dewlxdie  Zeiti.  jv,r 
Chir..  1883,  pago  230). 

Morton  has  collected  sixteen  examples  of  excision  for  gun- 
shot uijury  or  penetrating  wound  ("  Abdominid  Section  fur 
Traumatism,"  Chicago,  ISW). 

Mr.  Croft's  very  admirable  paper  on  rupture  of  the  snuJl 
intestine  (Clin.  Soc.  Tran^.,  vol.  xxiii.)  iiicludes  a  coUwtioo 
of  fourteen  cases  of  abdoniiual  section  for  rupture  of  lb* 
small  intestine  without  wound.  In  five  instances  excision  f» 
performed. 

Of  individual  cases,  one  of  the  most  remarkable  is  thuu'l 
Koeberle's.  This  surgeon  removed  over  six  feet  of  tbe  smil' 
intestine  from  an  adult  suffering  from  multiple  sinipl< 
stricture.  The  operation  was  successful  (Bull,  et  Mem.  it 
la  Soc.  lie  Cliir.  tie.  Paris,  1881,  page  99). 

I  have  dealt  further  with  the  subject  of  resection  of  the 
intestine  elsewhere  ("  Intestinal  Obstruction,"  London,  18 
page  476  et  iiei].). 

The  detjiils  of  the  operation  will  be  considered  under  I 
following  headings : — 

1.  Enterectomy   with  circular  suturing  of  the  div 
ends. 

2.  Enterectomy  with  the  establishment  of  an 
anus. 

3.  Methods  :>f  imiting  segments  of  intestine  of  ime 
size. 

4.  Colectomy. 

5.  Senn's  operation. 
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1.   ENTERECTOMY   WITH   CIRCULAR  SUTURING   OF  THE 
DIVIDED   ENDS. 

1.  The  abdomen  having  been  opened,  the  first  step  is  to 
isolate  the  loop  of  intestine  to  be  excised.  This  loop  should 
be  dra\vn  well  out  of  the  parietal  wound.  Any  acUuisions 
which  prevent  it  from  being  well  exposed  and  isolated  must 
be  divided. 

If  any  extravasation  has  taken  place  into  the  abdominal 
cavity,  it  should  be  dealt  with  before  the  resection  is  com- 
menced. 

The  operator  nmst.  moreover,  he  prepju-ed  for  the  absolute 
necessity  of  abandoning  the  excision  altogether. 

The  disease  or  gangrene  may  be  foimd  to  be  too  extensive, 
or  the  bowel  may  be  so  bound  down  that  it  would  be  impossible 
to  isolate  it  sufficiently  to  enable  a  resection  to  be  performed, 
or  the  amount  of  extravixsatcd  maUtT  foimd  in  the  peritoneal 
cavity  may  be  such  that  tht-  tliontugh  cleiuisiiig  of  the  serous 
space  and  the  rapid  establisliment  of  an  artificial  anus  will  be 
obviously  the  right  course  to  adopt. 

Not  only  must  the  loop  to  be  dealt  with  be  well  exposed, 
but  healthy  bowel  both  above  and  below  the  scat  of  disease 
must  be  brought  into  view. 

The  mesentery  of  the  part  to  be  resected  should  be  also 
examined. 

In  oases  of  malignant  disease  it  is  needless  to  say  that 
no  resection  operation  should  be  entertained  in  cases  in 
which  the  disease  is  other  than  very  clearly  limited,  or  in 
instances  in  which  the  mesenteric  glands  are  found  to  be 
involved. 

The  part  to  bo  resected  is  placed  upon  a  thin  Turkey 
sponge,  and  the  whole  woimd  through  which  the  intestine 
has  been  flrawn  is  well  and  carefully  packed  all  roimd  with 
fine  sjwnges.  It  should  l>e  impossible  for  any  intestinal 
matter  to  find  its  way  into  the  peritoneal  cavity. 

If  the  parietal  wound  has  been  very  large,  it  may  be  de- 
sirable that  it  should  be  closed  in  part  by  sutures  before  the 
restotiiin  is  comjnoneed, 

2.  The  bowel  must  be  occluded  above  and  below  the 
resection  area     If  sponges  have  been  well  packed  all  around 
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the  coil,  this  precaution  may  sometimes,  and  in  some  S[)ecial 
cases,  be  dispensed  with. 

Many  clamps  have  been  devised  for  the  present  purpose. 
No  instrument,  however,  is  so  efficient  as  the  fingers  of  an 
intelligent  assistant.  The  holding  of  the  gut  by  an  assistant, 
however,  is  apt  to  involve  two  difficulties.  In  tlie  tirst  place, 
his  hands  may  come  very  much  in  the  surgeon's  way ;  and  in 
the  second  place,  it  is  scarcely  possible  to  retain  a  proper  and 
equable  hold  of  the  gut  during  the  long  space  of  time  in- 
volved by  the  operati<in. 

Of  the  various  clauips  devised,  the  best  is  that  introduced 
by  Mr.  Makins  {Si.  Tlumum's  Hoap.  Bepvrts,  18«4,  pa;,'e  SI) 
(Fig.  342).  The  blades  are  covered  with  indiarubber  tubing, 
and   are  long  enough  to  compress  the  whole  width  of  the 
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bowel.  They  are  simple,  and  are  easily  applied  and  removed 
( )ther  forms  of  clamps  suitable  for  the  intestine  art-  figured  in 
the  chapter  on  Excision  of  the  Pylorus  ( Fig.  36G). 

Some  surgeons  ligature  the  bowel  lightly  above  and 
below,  making  use  of  a  cord  made  of  gauze,  which  is  passed 
thro»igh  fi  hole  in  the  mesentery.  Dr.  Scnn,  in  experiments 
upon  aniinahs,  was  most  satisfied  with  ligatures  made  of 
indiarubber  bands.  The  bands  are  about  one-eighth  of  an 
inch  wide,  and  are  applied  by  perforating  the  mesentery  at  a 
point  free  from  hirge  visible  vessels,  and  are  then  tied  in  a 
loop  with  sufficient  firmness  to  obstruct  the  lumen  of  the 
bowel 

A  simple  clamp  or  the  fingers  of  an  assistant  are,  how- 
ever, to  be  preferred  to  any  form  of  ligature.  The  ligature 
not  only  exercises  an  undue  amount  of  compression  and  in- 
volves an  injury  to  the  mesentery,  but  it  throws  the  cut 
margin  of  the  bowel  out  of  line,  and  in  the  case  of  a  dilated 
bowel  is  apt  to  throw  it  into  folds. 

Dr.  Maunsell  (Inter-colonial  Medical  Congress,  1889)adoj(ts 
the  following  simple  method : — A  flat  piece  of  sponge  is  placed 
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over  the  bowel,  and  the  two  ends  of  the  sponge,  together  with 
the  intorvenintf  mesentery,  fire  transfixed  with  the  shaft  of  a 
large  safety-pin.  The  body  of  the  pin  lies  over  the  spongf. 
By  closing  the  pin  the  l>owel  is  clainj)ed. 

In  adjusting  I'lunips  (should  these  instruments  be  U8«'il), 
the  uppt-r  clamp  will  be  applied  ti«-st.  The  segment  of  bowel 
to  be  excised  will  then  be  gently  emptied  by  passing  the 
fingers  along  it,  and  the  lower  clamp  will  be  fixed  in  position. 
Little  matter  should  therefore  escape  from  the  isolated  segment 
during  the  division  of  the  coats  of  the  boweL  Before  applying 
the  sutures,  care  must  be  taken  that  the  bowel  above  the 
resection  area  is  not  greatly  dLstende<l.  If  it  be  so,  the  dis- 
tension must  be  relieved,  us  much  gas  and  ftecal  matter  being 
allowefl  to  escape  as  will  find  an  exit.  This  is  best  ettected 
by  making  an  opening  in  the  centre  of  the  loop  to  be  excised, 
and  allowing  the  intestinal  contents  to  escape  into  a  gutter 
of  thin  indiarubber  tissue  which  has  been  already  prepared 
and  put  in  pt)sition.  This  luiswci-s  better  than  the  method 
of  loosening  the  upper  clamp  after  the  bowel  has  been 
excised. 

3.  The  portion  of  diseased  bowel  is  now  excised.  This 
is  efl'ected  with  blunt-pointed  scissors.  The  cut  must  be 
luiule  about  three-fourths  of  an  inch  beytmd  the  margin  of 
the  clamp.  If  it  be  much  nearer,  it  will  be  found  that  the 
clamp  interferes  with  the  movement  of  the  needles  during  the 
pn-ssage  of  Lembert's  suture. 

The  bowel  should  bo  cut  straight  across,  i.e.,  at  right 
angles  to  its  long  axis.  After  such  a  section  it  will  be 
ualiceil  that  the  divided  coat.s  retract  a  little  more  on  the  free 
than  on  the  attached  border  of  the  bowel,  and  as  a  result 
the  incision  lines  tend  to  diverge  a  little  and  to  become 
oblique.  It  has  been  advisefl  by  some  that  the  bowel  be 
divided  by  two  oblique  and  diverging  incisions,  in  such  a 
way  that  more  of  the  intestine  is  cut  away  upon  the  free 
than  upon  the  mesenteric  side.  Experiment  will  show  that 
there  is  little  to  recommend  this  methwl,  and  that  it  in- 
volves a  less  complete  restoration  of  the  natural  curve  of 
the  intestinal  coil. 

.  The  ficLssors  cut  their  way  from  the  free  border  towards 
the  mesentery ;  on  approaching  the  mesentery,  care  must  be 
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uken   to    save    as    uiuch   of    tlmt    membrane    as    possible 
(Fig.  ;343). 

The  se^fment  of  bowol  to  be  removed  may  be  almost — as 
it  were — enucleatfd.  Tbi-  meseutcry  may  then  be  divided  as 
close  to  the  wall  of  the  bowel  as  is  possible. 

An  account  has  alreiuly  been  given  of  the  interspace  wliich 
extenils  along  the  whole  length  of  the  mesenteric  attachment 
(page  297).  The  scissors  will  open  this  interspace,  and  will 
follow  it,  dividing  the  mesentery  ulose  to  the  bowel 

Another — mid  in  most  instances  a  better — method  of  treat- 
ing the  masentery  consists  in  excising  a  triangular  portion  of 
the  membrane  together  with  the  giit  to  be  removed.   The  base 

of  the  triangle  will 
be  at  the  intestine, 
but  will  be  narrower 
than  the  length  of 
bowel  removed.  By 
allowing  the  mes- 
entery to  overlap 
the  divided  entls 
as  it  were,  the  vas- 
cular supply  of 
those  segments  is 
the  less  interfered 
with.  The  niar^'ins 
of  the  wound  iii  the  mesentery  are  then_  f-areftilly  brought 
together  by  a  continuous  sut»u"e.  This  niL-nsure  brings  about 
the  neatest  adjiistiiient  of  the  parts,  and  is  most  etBcient  in 
preventing  that  kinking  at  the  suture  line  which  is  so  apt  to 
occur  after  resection  operations.  In  eases  of  malignant  dis- 
ease it  is  an  advantage  to  remove  the  mesentery  which  con- 
tiiins  the  lymphatics  issuing  from  the  growth.  It  Ls  insistc<l 
I'pon  by  some  that  it  involves,  however,  a  greater  amount  of 
interference  with  the  vascular  supply  of  the  divided  ends  of 
the  bowel  than  does  the  method  of  cutting  the  mesentery 
close  to  the  intestine ;  but  it  cannot  be  said  that  this  point  has 
yet  been  proved. 

4.  The  divided  ends  of  the  bowel  are  now  thoroughly  well 
cleansed,  and  all  soiled  sponges  are  removed  and  replaced  by 
fresh  ones 


Fig.   343.— POSITION  OF  THE  XSaBHTEBT  AVTEB  BHM' 
TIOH  OP  THE  ODT.     {JJUr  JUoeOitrvuK).) 
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The  muroiis  mfiiibnuiL'  muy  be  found  to  jnotnulu  coii- 
sidernhly,  and  to  apjHjiir  to  interfere  with  the  proper  adjust- 
ment of  the  sutures.  On  no  account,  however,  should  ivny 
portion  of  this  membrime  be  pared  away. 

The  sutures  niay  now  be  applied.  If  it  is  intended  to 
introduce  a  double  roM',  then  the  siirj^eon  proceeds  at  onee  to 
unite  the  margins  of  the  divided  mucous  membrane. 

In  an  operation  like  the  present,  where  time  is  usually  a 
matter  of  eonsiderable  importance,  the  inner  row  of  sutures 
msiy  l>e  dispensed  with,  or  may  at  leust  be  replaced  by  a  con- 
tinuous suture,  which  can  be  rapidly  introduced. 

The  surface  sutures  will  be  applied  according  to  LernVjert's 
methtxl,  and  in  the  manner  already  descriljed  (pa;e  300). 

It  may  be  once  more  pointed  out  that  the  weak  part  of  the 
suture  line  will  be  at  the  mesenterii-  border.  It  is  at  the  line 
of  the  attachment  of  this  membrane  lluit  the  first  stitches  are 
apphed.  Use  must  be  made  of  any  peritoneum  which  has 
lieen  saved  firom  the  mesentei-y,  and  sufficient  nuist  be  found 
to  serve  as  a  covering  for  the  bare  portion  ul'  the  bowel  Not 
only  must  the  muscular  coats  be  well  brouglit  together  at  this 
part,  but  intumetl  flaps  of  peritimeum  covering  that  coat 
must  also  ha  brought  into  direct  and  clase  contact. 

After  the  mesenteric  border  has  been  dealt  with,  it  is  most 
convenient  to  turn  next  to  the  free  or  opposite  border  of  the 
intestine,  and  to  insert  three  or  four  sutures  there. 

The  surgeon  ma.y  then  introrluce  a  batch  of  three  or  four 
sutures  upon  the  lateral  parts  of  the  bowel,  at  points  on  either 
side,  midway  between  the  first  two  sets  of  sultires.  Finally, 
the  gaj«  between  the  four  isolaU'd  batelies  iif  sutures  are  fiUed 
up,  and  the  union  of  the  flivided  en<ls  is  completed. 

The  clamps  are  now  removed. 

The  surgeon  next  turns  to  the  mesentery.  If  a  trimiguliir 
portion  have  been  removed,  the  margins  of  the  gap  are  brought 
together  by  several  points  of  suture — or,  better  still,  by  a  con- 
tinuous suture. 

If  the  mesentery  have  been  divided  <-lo.se  to  the  bowels 
there  will  be  a  large  redujidant  fold  to  be  dealt  witli.  The  cut 
edges  of  this  fold  may  be  united  by  a  continuous  suture  after 
tlie  manne-r  shown  in  the  ijiagrara  (Fig.  844).  This,  however, 
must  not  be  allowed  to  suthce.  To  prevent  kinking,  to  prevent 
«8 
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a  ]xmch  from  being  formed,  and  to  give  to  the  suture  line  the 
fullest  degree  of  support,  the  base  of  this  fold  of  mesentery — 
alon<^  the  liuf^s  a.  b  (Fii(.  344) — must  be  transfixed  by  a  series 
of  sutures,  and  tlio  two  layers  of  serous  membrane  in  tliis 
situation  be  brought  into  close  contact 

It,  will  be  obvious  that  in  the  majority  of  instances,  and 
notaV)iy  in  cases  of  mahgnaut  disease,  this  largo  redundant 
fold  should  be  removed;  or,  in  other  words,  that  a  triangular 
piece  should  bo  cut  out  of  the  mesentery  together  with  the 
bowel 

5.  The  bowel  is  well  cleansed,  the  s|X)nges  that  have  held 

the  coil  in  place  are  re- 
moved, and  the  sutured 
loop  is  allowed  to  drop 
I  park  into  the  jili<loraen. 
The  abdominal  wound 
is  then  closed ;  and 
unless  distinct  reasons 
exist  to  the  contrary, 
no  drainage  tube  is  in- 
troduced. 

There  is  nothing  to 

recommend    the    plan 

mlvisud    by    some     of 

attaching  the  sutured 

coil   to  the  parietal   peritoneum,  and  of  leaving  the  parietal 

wound  partly  open. 

This  is  advised  "  if  there  is  any  doubt  as  to  the  perfection 
of  the  suturing."  There  should  bo  no  more  doubt  upon  this 
point  than  upon  the  perfection  of  the  ligaturing  in  ba;mor- 
rhago,  or  upon  the  perfction  of  the  reduction  in  operating 
upon  strangulated  hernia.  If  there  are  irremediable  weak 
points  in  the  suture  line,  an  artiticial  anus  should  be  estab- 
lished at  once. 
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Kg.  34-J.— aEumromr  roi.i)  or  mausiHTKinr  lkft 

APTKB    THE    INTESTINK     HAS     BSEK    SUTURED. 
(MarCormae.) 


2.   ENTEKECTOJiy    WITH   THE   ESTABLISHMENT  OF  AN 
ARTIFICIAL  ANUS. 

The  early  steps  of  the  operation  are  precisely  the  same  as 
in  the  procedure  just  described. 

The  removal  of  a  triangular  piece  of  the  mesentery  facihtates 
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the  subseqaent  operation  for  the  closure  of  tho  artificial  anim. 
The  gap  left  in  the  vaesentery  should  U;  iinit/;<l  \>y  Hiitur't,  tm 
already  described. 

After  the  excision  has  been  carrif^l  out,  the  wound  in  t\t*f 
parietes  is  so  far  closed  as  to  leave  only  a  gap  through  whi<;h 
the  divided  ends  of  the  gut  project.  The  two  ws'itUftm  of 
bowel — still  clamped — should  be  brought  t/>g';th*rr  by  lUttir 
mesenteric  borders,  and  are  united  b}'  a  few  yriutm  *A  HtiUtrtr 
If  time  and  the  conditicm  o(  the  yMvfnt  allow,  tli/;  unifftt  '4 
the  two  ends  may  be  cankd  a  iittle  u»  *itlj/ir  tj/i^j  '/f  tb*; 
meaenteric  binder  The  miKoos  Dk^ixtbmM;  '/ver  tii^,  utt'ttittie 
isthmns  should  i«  brcosht  VX£hiif-r  t/j  a  srAp!^  "jfiitiuwi>» 
suture. 

The  lower  *»i  oc  tbr  chide*!  f>7w*t  »  e^/w  r^iSy  minM 
to  the  panetes.  Tbr  r-Arz^  '.«  *Jh»r  !>■/»*{  x  nt^ir*^,  tu'.  r'Pt$A 
to  the  mjozis  •:<  -i»r  ptzSruI  ■m^v.-z/L  T^  »*rv.!»  '//r«*vr,<r  '/ 
Ae  inte!«ii(t  ti:-2is  ';*  '-.r-.*^(dL*  ir>i  \fxsj^?.  *■><•.  v>t  •«*''/ ^« 
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tSed  Hat,  whirh  is  freqaeatlj  changed.   Beiwath  k  the  voond 
WMj  be  M>rKrrMl  \ij  •  thi<!k  Ujr(>r  of  iodofenn. 

This  iiwtho«l  of  openting  it  ooanncnled  opon  in  >  fob- 
•eqnent  ■r-ritiriti  (page  390)i 


a.  KFTHow  or  cirrm'j  sxatmna  or  uiihiuk  or 


Tb. 


VyiTXtCXl.  XIZE. 


inch 


]<•  UjwcI  ftbore  Um  acfnni'nt  resected  mav  be  nu 
diUtixi,  wiiilf-  the  tube  below  is  mnch  cootncted.  In  aach  * 
CMft,  thi:  two  {jarts  to  be  united  mmy  be  broo^t  to  more 
Dcaxly  tbo  aMUv  uze  if  tlu-  (lt»tensioo  of  the  upper  pa^  of  the 
bowel  Ix!  reliovefl  by  allowing  its  contents  to  eso^a  Mor»- 
orer,  »(u:r  t.li<-  );xr:isiou,  ami  U-fone  the  satnrfs  an»  applied,  the 
lower  clamp  itiny  be  loosened,  and  the  contrw.-ted  bowel  gently 
ai.p'tilM':«1  to  the  necessazy  size  with  the  tingen,  after  which 
the  cliiKip  may  ^>e  reapplied. 

In  actual  prartice.  however,  these  measures  are  usually  not 
oilli-rl  for.  If  tli<-  Ixtwel  above  the  part  to  be  removed  b«9 
\rr*-ut.\y  (lil;i()j(i,  and  the  lx>wel  below  be  greatly  oontracted. 
tliwn  there  miut  have  lioen  a  severe  grade  of  intestinal 
obstrticlioti,  utid  in  siuh  »  condition  the  enteriHitomy  should 
be  oonr-liidod  by  establishiits;  an  artitir-ial  tmus. 

When,  however,  the  caecum  has  been  excised,  and  the 
ilniitii  litiM  lo  be  united  to  the  colon,  one  or  other  of  the 
followiti^  tiiotiHurcH  may  be  adopted  : — 

A.  Wehr'B  Method — The  end  of  the  narrower  part  of  the 
bowel  in  not  ilividid  transversely,  but  is  cut  obliquely.  The 
olilii|iiity  iitiiHt  l>o  liuch  that  the  oblong  op-niug  which  re.sults 
•Ittdl  rorriH|H)iid  U^  the  lumen  of  the  other  end  of  the  bowel 
'riiiH  iiiii'i|iial  division  of  the  intestine  must  always  bo  made  at 
llio  <>x|MiiM<'  of  thf  conve.\  or  free  margin  of  the  gut 

H.  Bll  troth's  Method. — This  is  known  as  lateral  implou- 
ftillitn        AHMiiiting    that   the  eaxium  has    been  excised,  the 

Mid  III   ill »lon   is  clowd  by  sutun^a.     TliLs  is  effected  by 

invtiXliiHling  tlio  fret^  nmrgius  of  the  divided  gut,  so  that  the 
Mrroiui  ronln  are  brought  into  close  conUict.  The  parts  are 
tiiiilt'd  by  Miitures,  preferably  by  a  double  row. 

A   *lit  Is  now   mode   in   the   wall  of  the   dosed   colon. 
Tbis  elif   I"  VPfticid — i.e.,  in  the   long  axis  of  the  colon — is 
il.i.il  ii|iiiu  thai  margin  of  the  gut  which  is  opposite  to  the 


1 


RESECTION  OF  THE  INTESTINE. 


:W7 


Attachment  of  the  raeso-colon,  and  is  situate  about  two  indicK 
from  the  closed  t>nd.  The  size  of  fho  slit  will  correspond  to 
the  size  of  the  divided  enti  of  tliL>  ileum. 

llie  end  of  tiie  ileum  is  inipliinte<l  into  the  slit,  and  is 
secured  there  by  very  careful  suturing. 

c.  Senn's  Invagination  Methods — This  is  described  on 
page  310.  The  rubber  ring  is  introduced  into  the  end  of  the 
ileum,  and  the  walls  of  the  colon  are  invaginated  to  rei-eive  it 
The  ileum  may  be  thus  inserted  into  the  op<>u  end  of  the 
divided  colon,  or  that  end  may  be  closed  by  sutures,  and  tho 
ileimi  be  implanted  into  a  slit  made  in  the  colon  al>ove  the 
closed  end,  as  in  Billroth's  mctliod.  In  sucli  a  cttse  the 
margins  of  the  colic  slit  must  be  properly  invaginatt^d. 

D.  Senn's  Method  by  Intestinal  Anastomosis. — This  is 
fully  described  in  the  ne.vt  chajiter.  (Sf-  also  pugcs  310  imd 
334)  It  is  only  neces.sary  to  sUite  here  how  the  two  ends  of 
the  intestine  are  arranged  with  reference  to  one  another.  In 
one  case  of  carcinoma  of  the  caecum  Dr.  Senn  excised  the 
whole  raecum,  together  with  eighteen  inches  of  the  ileum. 
The  patient  recovered.  After  tho  diseased  parts  had  been 
cut  away,  the  ojioration  was  completed  as  follows : — 

"  After  all  hteuiorrhage  had  Iwen  carefully  arrested,  both 
resected  ends  were  closed  by  invagination  and  a  few  stitches 
of  tlie  continued  suture  (Fig.  345,  a);  the  Krst  stitch  was 
made  to  transfix  the  mesentery  at  the  point  where  it  was 
invaginaied  into  the  bowel  Mcdium-Rized  perforated  decal- 
<itie<l  bone  plates  were  used  in  making  the  ileo-col ostomy  by 
lateral  approximation.  An  incision  about  two  inches  in 
length  was  nuule  near  the  closed  ends  of  lioih  intestines  at 
a  point  opposite  the  mesenteric  attachment,  and  into  each 
opening  a  bone  plate  was  inserted,  and  the  lateral  sutures. 
armed  with  a  needle,  were  passed  aViout  an  eighth  of  an 
inch  from  the  margin  of  the  wound  at  a  point  hidf-way 
between  the  angles  of  the  intestinal  wound.  The  surfaces 
of  the  bowel  corresponding  to  the  parts  covering  the  plates 
wer»'  freely  scarilied  with  an  ordinary  sewing-needle.  The 
▼isceral  wounds  were  now  brought  rw-a-trw  in  such  s 
manner  that  both  closed  ends  were  directed  downwards. 
faraging  in  this  manner  the  freesurfai^e  of  the  colon  and  ileum 
together.     Before  any  of  the  plate  sutures  were  tied,  a  number 
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of  Lembert  sutures  were  applied  posU'riorly,  sufticiintly  far 
back  so  that  after  the  ii]vproxiination  they  shoiiM  be  just 
beyond  the  borders  of  tlu-  [ilntes,  thus  art'ordiut,'  additional 
security  in  maintaining  coaptation  (Fig.  350).  The  posterior 
pair  of  transtision  sutures  was  now  tied,  after  which  both 
pairs  of  tho  sutures  not    armed   unth    needles    were  tied. 

During  the  tying  of 
these  sutures,  it  is  of 
the  greatest  inv))r.rtiuK-o 
that  an  assistuul  should 
keep  the  plates  accu- 
rately and  closely 
pressed  together.  The 
last  sutures  to  be  tied 
were  the  second  pair  of 
fixation  sutures  ,  imd  tis 
this  was  being  done,  the 
bowel  on  each  side  was 
carefully  pushed  in  be- 
tween the  plates  with 
a  probe.  The  sutures 
were  tied  in  a  square 
knot,  and  only  with 
suffii-iout  tirnmess  to 
brintr  the  parts  in  ap- 
position, as  any  undue 
pressure  would  have 
been  detrimentiil,  and 
might  have  resulted  in 
gangrene  of  the  tissues 
included  between  the 
plates.  The  sutures 
were  cut  short,  and 
the  ends  brought  as  near  the  opening  as  possible,  by  push- 
ing tiieni  in  this  direction  with  a  probe.  After  all  the  ap- 
proximation sutures  were  tied,  it  only  remained  to  apply  on 
tho  up|)(ir  side  a  few  Lembert  sutures  in  the  same  manner  as 
wiw  dmio  on  the  opposite  side  before  any  of  the  approxima- 
tion HUtures  were  tied"  (Fig.  345.  o). — {Journ.  of  the  Anier, 
Ue,l.  Amoc..  June  14,  1890.) 


Ftg.  SM,— >zninoir  of  thb  ajtcuic;  closuiu:  or 
ma  xwos  or  m  oolox  jutd  ii.euic:  araa- 
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4.   COLECTOMY. 

The  operation  for  resecting  jKirtions  of  the  colon  differs  in 
no  essential  particular  from  that  ajiplierl  to  the  small  intestine. 

After  the  disciisecl  scj^ment  has  been  removed,  the  two 
divided  ends  of  tlie  intestine  may  be  brought  together  and 
united  by  sutures,  or  any  attempt  at  immediate  union  may 
be  abandoned  and  an  iirtilicia!  anus  be  established.  In 
colectomy,  the  latter  procedure  is  more  frequently  carried  out 
than  is  the  case  when  the  small  intestine  is  dealt  with. 

An  artificial  anus  ma)  be  established  as  a  tem{)orary 
measure,  and  may  be  followed  by  an  attempt  to  close  the 
opening  at  a  later  {>eriod  by  a  second  operation.  In  stich  a 
case  the  two  ends  of  the  divided  colcm  lu-e  brought  close 
together,  and  may  even  be  united  partiidly  by  a  few  sutures 
applied  upon  the  deep  or  attached  a-spcct  of  the  gut. 

If,  on  the  other  hand,  it  be  intended  that  the  artificial  anus 
should  be  permanent,  then  it  is  well  to  close  the  opening  in 
the  distal  segment  of  the  bowel.  This  especially  applies  to 
resections  carried  out  low  down  in  the  colon. 

In  closing  the  distal  end  it  is  well  to  turn  in  the  edges  a 
little,  and  to  bring  the  serous  coats  of  the  bowel  together  so 
far  as  is  [tossible. 

The  great  majority  of  cases  in  which  colectomy  has  been 
jierformed  have  been  cases  of  malignant  stricture  of  the 
bowel 

.\lr.  Kendal  Franks,  in  a  very  valuable  paper  in  The  Royal 
Medico-Chirii/rgical  TratisaclMtriii),  18S9,  has  collected  fifty- 
one  examples  of  this  operation.  The  amount  of  intestine 
removed  has  varied  from  two  to  twelve  or  more  inches.  In 
one  or  two  instances  the  whole  csecum  has  been  excised, 
together  witli  portions  of  the  ascending  colon  luid  ileum. 

Tlie  best  position  for  the  incision  in  the  parietes  offers 
some  ditHoulties. 

The  most  prsictieal  rule  is  that  which  would  direct  the 
incision  to  be  made  immediately  over  the  tumour  when  a 
tumour  exists. 

In  any  case  of  doubt  a  small  exploratory  incision  shoulil 
be  made  in  the  median  line,  and  this  may  be  followed  if 
necessary  by  a  second  incision  directly  over  the  seat  of  the 
diseasa 
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Very  litllo  can  be  donu  tlirouf^h  the  median  line.  Tbe 
transverse  colon  can  be  dealt  with  through  an  incision  so 
pliiced;  hut  with  rc^'iird  to  other  segiiieitta  of  the  eolon,  much 
depends  u])uu  the  uiDlMlity  of  the  diseased  part  and  upon 
anatomical  conditions.  The  summit  of  the  sigmoid  or 
ouiej^a  loop  nmy  he  excised  possibly  through  a  median 
incision.  It  is  conceivable  also  that  under  certain  conditious 
the  ctecum  may  be  resected  through  a  like  incision.  The 
circvimstances,  however,  must  be  exceptional ;  while  for  the 
treatment  of  tlie  ascending  and  descending  portions  of  the 
colon  the  median  wound  is  of  no  avail 

III  cverj'  instaiu'c  it  is  desirable  that  the  diseased  bowel 
siiiMild  Ik.'  reached  by  the  shortest  and  most  direct  route. 

Portions  of  the  ascending  and  descending  colon  have  been 
excised  througli  ihe  loin,  through  an  incision  identical  with 
that  used  in  lumbar  colotouiy.  Sufficient  room,  however,  is 
scarcely  to  be  obtained  through  such  a  wound,  the  surgeon's 
movements  arc  hampered  by  the  restricted  sjmce  in  which 
he  must  manipulate,  and  the  freeing  of  the  bowel  above  and 
below  the  seat  of  the  diseiuse  cannot  be  so  eflSciently  carried 
out 

The  details  of  the  actual  operation  call  for  no  especial 
remark,  and  the  account  above  given  of  enterectoiny  will 
apply  to  the  resei^tion  wlieii  performed  upon  the  large  intes- 
tine. The  meso-colon,  when  it  exists  as  a  complete  fold,  is 
dealt  with  in  the  same  manner  as  the  mesentery. 

Comment  upon  Resection  Operations. — The  operative 
meusuios  abuve  described  ar<^  serious,  iiud  have  been  attended 
with  a  very  high  mortality.  There  is  reason  to  believe  that 
with  inijirovement  in  the  (echviiitie  of  the  operation,  and  with 
an  increased  knowledge  of  the  best  means  of  munaging  tlie 
bowel,  the  death-rate  will  be  considerably  modified. 

The  main  point  which  needs  consideration  is  the  question 
us  to  wliich  is  the  better  method  of  perfunuing  resection— the 
method  which  concludes  by  circular  suture  of  the  divided 
ends  of  the  bowel,  or  that  which  leads  to  the  establishment  ol 
an  artiliciid  anus. 

It  is  obvious  that  the  former  of  these  two  methods  is  the 
more  complete,  and  is,  from  a  theoretical  point  of  view,  the 
more  perfect  and  satisfactory.     The  diseased  portion  of  the 
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kw«]  18  removed,  the  continuity  of  the  canal  is  restored  by 
stituriii';.  and  the  abdominal  cavity  is  closed. 

It  will  be  obvious,  however,  that  this  method  of  perforni- 
lesection  involves  a  considerable  expenditure  of  time,  and 
bat .  to  be  surely  successfiil,  it  requires  all  those  contliticms 
liich  contribute  to  the  suceoss  of  any  extensive  plastic  opera- 
tic 13_     The  general  state  of  the  patient  should  be  favourable, 
taf\    the  local  condition  should  be  good. 

i^nterectomy,  followed  by  circular  suturing  of  the  bowel,  is 

l»liisuc  operation  in  which  perfect  and  iiumediaU;  primary 

*!«».ling  is  essential ;  and  such  healing  can  scarcely  lie  looked 

r    "when  the  patient  is  in  extremis  at  the  time  of  the  opera- 

n.  when  the  bowel  is  surt'ering  from  long-abiding  distension 

T  **'hen  the  peritoneal  cavity  is  the  seat  of  fiecal  extravasation. 

In  a  large  proportion  of  the  cases  the  state  of  the  patient 

*»nch  that  time  is  a  matter  of  parauioimt  iniportjuice,  and 

veiT-  minute  occupied  by  the  oj)eratiou  adds  to  the  danger, 

liioh  is  already  great 

SSo  far  as  resection  of  the  small  intestine  is  concerned,  sta- 
H*tics  and  publishe<i  cases  have  shown  that  the  chief  element 
of  success  in  enterectomy  depends  upon  the  fonuation  of  a 
'*Q»poraTy  fa-cal  fistula. 

Knterectoiuy,  followed  l>y  circular  suturing  of  the  divided 
wi<ia  of  the  bowel,  may  be  advised  under  such  conditions  as 
wfe  following: — 

1.  Cases  of  injury  (e.g.,  gimshot  wound  and  stab)  in  which 
''^^  whole  of  the  damaged  part  can  be  readily  excised,  in 
*'»><"h  the  injury  is  recent,  and  in  which  the  condition  of  the 
f^*  it'nt  is  good. 

2.  «'a»!S  i>f  growth  involving  the  intestine,  in  which  no 

»'*''JCr<-e  of  intestinal  obstruction  has  been  proflu<e(l,  and  in 
•f^i'-'h  tiie  general  and  local  conditions  are  favourable. 
3.  (lases  of  resection  invoh-ing  the  jejunum  high  up.     The 
"^Rb  mortality   attending  fistuhe  in  the  upper  part  of  the 
J*^ivinnni  is  well  known. 

In  all  these  cases  the  state  of  the  patient  must  be  such  as 

to  enable  him  to  withstand  a  long  luid  tedious  ojieration,  and 

W*  local  conditions  must  be  such  as  would  bo  required  for 

U>6  efficient  performance  of  a  plastic  operation  in  other  parts 

of  thn  Ixnly. 
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In  instances  in  which  obstnietion  of  the  bowel  exists,  a 
temjjoruiy  faecal  fistula  should  be  established. 

The  lives  of  such  patients  are  threatened  by  reason  of  the 
obstniction,  and  the  artificial  opening  gives  immediate  and 
entire  relief. 

If  the  divided  ends  be  united  by  suture  directly  after  the 
n>soi'tion,  the  distension  to  a  great  extent  remains,  the  ob- 
struction is  but  imperfectly  relieved,  since  tlie  gut  at  the 
suture  line  remains  paralysed. 

Such  patients  are,  as  a  rule,  already  in  a  position  of  great 
danger  when  the  opt-ration  is  performed.  They  are  not  in  a 
condition  which  would  enable  them  to  undergo  a  long  and 
elaborate  operation.  The  state  of  the  intestinal  wall  is  not 
such  as  would  encourage  sound  and  rapid  healing,  smd  the 
over-distended  condition  of  the  tube  lends  itself  to  the  pro- 
duction of  leakage  at  the  suture  line. 

In  resection  for  gangrene,  also,  it  is  obvious  that  the  plastie 
part  of  the  operation  should  be  postponed,  unless  it  be 
evident  that  the  section  is  made  through  perfectly  healthy 
intestine,  and  that  the  patient  is  in  a  condition  to  stand  a  long 
operation. 

In  colectomy,  the  objection  to  the  formation  of  a  teniporarj- 
arttticial  anus  is  less  obvious.  At  the  same  time  the  patient 
may  be  belter  able  to  submit  to  a  procedure  which  involves 
so  great  an  expenditure  of  time  a.s  docs  the  .suturuig  of 
divided  bowel.  The  colic  cases  demanding  operation  are 
seldom  so  acute  as  the  enteric. 

One  fact  must  not  be  forgotten,  which  is,  that  an  arti- 
ficial anus  involving  the  large;  intestine  is — other  things  being 
equal — less  easy  to  close  by  a  subsequent  operation  than  is  a 
like  Hstula  in  the  lesser  boweL 

The  After-treatment.  —  The  treatment  of  the  patient 
after  one  of  these  operations  is  conducted  upon  the  same 
general  lines  that  are  observed  after  all  serious  abdominal 
operations. 

The  patient  must  lie  absolutely  still  upon  the  back,  and 
must  turn  neither  to  the  right  side  nor  the  left 

The  knees  may  be  bent  over  a  large  pillow. 

The  bandage  around  the  abdomen  should  not  W  too 
tight. 
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Tlie  diet  must  at  first  be  reduced  to  starvation  limits. 
The  food  taken  for  the  first  week  should  be  smaU  in  bulk, 
and  of  such  a  kind  as  to  leave  little  ddbrU  in  the  alimentary 
canaL  Milk  in  large  amount  is  not  to  be  advised.  Ice,  if  in- 
discriminately administered,  often  appears  to  induce  intestinal 
pain. 

Nutrient  enemata  may  be  of  value,  and  thirst  may  be 
quenched  by  recttJ  injections  of  warm  water. 

Morphia  will  probably  have  to  be  administered.  The  less 
given  the  better ;  but  it  must  be  sutheient  to  arrest  intestinal 
movement.  In  some  patients  morjihia  appears  to  excite 
peristidtic  movement,  and  after  im  injection  of  the  drug  a 
rumbling  of  the  bowels  takes  place,  and  coLIs  that  were 
previously  collapsed  become  distended. 

Considerable  relief  usually  attends  the  occasional  intro- 
duction of  the  rectum  tube. 

The  first  action  of  the  bowels  should  be  spontaneous. 

The  Results  of  Resection  Operations. — Dr.  McCosh  (New 
York  Medical  Jourtud,  March  16th,  1889)  has  collected  115 
cases  of  resection  of  gangrenous  intestine  in  strangxdatcd 
hernia.  In  every  instance  the  bowel  was  united  at  once  by 
8utiu"es.  Fifty-seven  died  and  fifty-seven  recovered  (one  was 
doubtful). 

Rcichel,  in  1883,  collected  121  examples  of  resection  ot 
the  bowel  for  various  cau.sea  Out  of  this  number  fifty-eight 
died,  fifty-eight  are  described  as  cured,  and  five  recovered 
witli  a  fsecid  fistula  (Deutsche  Zciisch.  f.  Chir.,  18S3,  page  230). 

Resection  of  the  small  intestine  for  conditions  giving  rise 
to  obstruction  gave  a  mortality  of  75  per  cent 

Mr.  Makins  (St.  Thoinas's  Hasp.  Reports,  1884,  page  81)  has 
collected  thirty-nine  cases  of  resection  for  artificial  anua 
Of  these  fifteen  died,  three  were  left  unrelieved,  and  the  re- 
maining twenty-one  were  cured 

In  l)r.  Morton's  tables  of  234  cases  of  "  AUlomina!  Sec- 
tion for  Traumatism  "  (L'hicago,  1890)  will  be  found  sixteen 
examples  of  resection  of  the  bowel  for  gimshot  wound  or  stab. 
Of  these  twelve  flied  and  four  recovered. 

Mr.  Kendal  Franks  has  collected  fifty-one  examples  of 
colectomy  for  malignant  disejuse  (Med.-Ghvr.  Trans.,  1889). 
The  mortality  was  about  57  per  cent,  and  it  is  noteworthy 
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that  this  uiDrtality  is  not  influenced  by  the  method  adopted 
— i.e.,  it  is  the  siiiin'  when  iiiiiufdiate  suture  was  4  arried  out, 
as  when  an  uriiticiu!  iiuus  was  established.  So  far  as  its 
iutiuence  upon  the  progress  of  mahgnant  disease  is  con- 
cerned, resection  of  the  intestine  cannot  claim  lo  hold  a 
satisfactory  position.  In  those  patients  who  survrive  the 
actUiJ  operation  a  speedy  recurrence  is  the  rule. 

6.   RESECTION  OF  INTESTINE   BY   SENN's   METHOD. 

Two  methods  of  dealing  wiili  the  bowel  after  the  diseased 
tissue  is  excised  are  carried  out  by  Dr.  Senn. 

1.  The  ends  of  the  (iivided  bowel  are  entirely  and  per- 
manently closed,  imd  the  cuntiuuity  of  ihe  intestuial  canal 
is  then  restored  by  means  of  "uitestiual  suiastomosis  by 
lateral  approximatiiMi,"  bnne  plates  being  used. 

This  procedure  has  beiu  already  alluded  to  (pages  310 
and  327),  and  the  nuitter  is  further  illustrated  in  the  next 
chapter. 

The  closing  of  the  divided  ends  of  the  intestine  is  carried 
out  as  follows,  the  case  selected  for  illustration  being  one  of 
excision  of  the  eieenui  and  lonuiiial  part  of  the  ileum : — 

"  After  tin-  peritonea!  I'avity  is  opened,  the  part  to  be 
operated  on  is  brought  into  the  wound,  and  prolapse  of  the 
small  intestines  is  pi-evented  by  ])iieking  aseptic  gauze,  or  a 
cleiui  napkin  wrung  out  in  an  antiseptic  solution,  around  it 
If  a  sufficient  number  of  reliable  assistants  are  not  at  hand, 
fffical  extravasation  can  lie  efi'eetnally  jire vented  by  elastic 
constriction  of  the  intestine  above  and  below  where  the 
communicating  opening  is  to  be  made.  The  mesentery  near 
the  bowel  at  each  of  the  places  is  perforated  with  a  closed 
hiiimostatic  forceps,  and  with  this  a  narrow  aseptic  nibber 
band  is  drawn  through,  which  is  then  tied  with  sufficient 
firmness  to  prevent  the  escape  of  fjpcal  matter.  If  the  cjecura 
is  to  be  excised,  two  a<l<!itiunal  rubber  bands  are  iippUed  to 
the  part  to  be  removed,  so  as  to  prevent  extravasation  from 
this  part  after  the  bowel  is  divided.  The  spaces  between  the 
rubber  ligatures  must  be  carefully  emptied  by  displacing  the 
contents  by  passing  the  intestine  between  two  fingers  before 
the  rubber  bands  are  tied. 

"  The  meso-cfficum  umst  be  tied  in  small  sections  with  firm 
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Chinese  silk  before  the  caecum  is  removed,  as  otherwise 
troublesome  haemorrhage  is  incurred  from  slipping  of  the 
ligatures.  After  excision  of  the  caecum  and  as  much  of  the 
colon  and  ileum  as  may  be  necessary,  both  ends  are  |)er- 
manently  closed  by  invagination  and  a  few  stitches  of  the 
continued  suture.  The  best  way  of  effecting  invagination  is 
to  grasp  the  margin  of  the  bowel  where  the  mesentery  is 
attached  with  an  ordinary  catch  forceps,  and  to  carry  this 
portion  into  the  lumen  of  the  bowel  to  the  extent  of  an 
inch,  when  the  remaining  portion  of  the  circumference  of 
the  cut  end  will  follow,  and  by  a  little  manipulation  about 
an  inch  is  evenly  invaginated,  when  the  first  stitch  is  made 
on  the  mesenteric  side  in  such  a  manner  as  to  transfix  the 
invaginated  mesentery  and  the  muscular  and  serous  coats 
of  the  bowel  After  this  is  tied,  a  few  more  superficial  stitches 
are  taken,  and  the  first  and  last  stitch  arc  tie<i  together,  so 
as  to  pucker  the  end  of  the  bowel  somewhat  in  the  manner 
done  in  tying  a  tobacco  pouch. 

"  In  making  an  anastomosis  between  the  closed  end  of  the 
ileum  and  colon  after  resection  of  the  cfecum,  both  ends 
should  be  made  to  lie  side  by  side,  with  the  clo.sed  ends  in 
a  downward  direction,  and  the  surfaces  to  be  united  should 
correspond  to  the  part  of  the  intestine  opposite  the  mesen- 
teric attachment"  (Fig.  345). — (Jouiin.  Amer.  Med.  Ahhoc., 
June  14,  1890.) 

In  the  article  from  which  this  extract  is  taken  two  cases 
of  excision  of  the  caecum  are  given.  The  method  above 
descril)ed  was  carried  out  in  both  instances.  One  patient 
recovered  from  the  operation,  the  other  .died  from  peritoniti.s 
in  six  days. 
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CHAPTER    VIL 

Intestinal  Anastomosis. 

By  intostinal  anastomosis  is  understood  the  establishment 
of  a  pormanent  fistulous  communication  between  the  intestine 
above  and  the  intestine  below  the  seat  of  some  more  or  less 
permanent  obstruction. 

The  general  procedure  may  be  illustrated  by  an  imaginary 
case  of  malignant  stricture  at  the  junction  of  the  jejunum  and 

ileum  (Fig.  3415). 
Some  obstruction 
has  been  produced. 
It  is  not  considered 
advisable  to  excise 
the  diseased  seg- 
ment. To  over- 
come the  occlusion, 
a  loop  of  the  lower 
part  of  the  jeju- 
num is  brought  to 
a  loop  of  the  upper 
ili'um,  and  a  per- 
manent opening  is 
established  be- 
tween thi-  two. 
seat  of  disease  is 
and  the  intestinal 


Fig.  346. — lATSDiuiAi.  AiTAtTOMOsn.— suosAjc  or  A. 
SECTION  OF  nrrasnwB. 

^  Upper  end  of  bowel ;  B,  Lower  end  o<  bowel ; 
0,  Malignant  otricture. 


The  segment  of  bowel  which  is  the 
thus  excluded  from  the  intestinal  canal, 
stream  is  diverted  into  a  new  channel  (Fig  347). 

The  idea  of  establishing  such  a  conmiunication  between 
the  bowel  on  either  side  of  an  obstruction  originated  with 
Maisonncuve,  who  porfonncd  tlio  oporntion  in  two  eases. 
Both  patients  died,  and  the  proposed  measure  fell  into  con- 
tempt    The  subject  was  revived  in  1863  by  Hacken,  who 
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carried  out  some  exj^eriments  upon  dogs.  The  operation,  how- 
ever, still  remained  in  obscurity  until  it  was  revived  by  Dr. 
Senn,  with  whom  must  rest  the  credit  of  bringing  intestinnl 
anastomosis  into  the  area  of  pra'tical  surgery. 

Dr.  Senn's  chief  comiTumieation  was  read  at  the  Ninth 
International  Medical  Congress,  held  at  Washington  in  18S7. 
A  full  account  of  his  iuvt'stigations  will  be  found  in  a  work 
on  Intestmal  Surgery,  published  in  Chicago,  1889. 

Dr.  Senn  brings  about  a  communication  between  the  two 
segments    of   the    intestinal    i-.inal 
which  are  dealt  with  by  means  of 
perforated  bono  plati-s. 

The  suggestion  of  the  use  of  such 
plaU's  emanated  from  Dr.  Connel, 
of  Milwaukee. 

Previous  to  the  introduction  of 
Senn's  method,  intestinal  anasto- 
mosis was  accomplished  by  direct 
ftU-uring.  The  two  loops  to  be 
united  were  brought  together.  An 
opening  was  made  in  ea<di  segment 
This  opening  was  in  the  long  axis 
<if  the  tube  and  upon  it.s  free  border. 
Its  length  would  be  somewhat  less 
than  the  natural  diameter  of  the 
intestine.  The  margins  of  the  two 
orifices  were  then  united  by  a  double 
line  of  sutures — one  involving  the 
umcous  membrane,  and  the  other 
the  serous  coat.     The  hitter  would 

be    represented    by    very    numerous    points    ot    Lembert's 
suture. 

This  operation  is  very  difficult  and  very  tedious,  and 
involves  a  considerable  expenditure  of  tima 

In  practice  it  has  yielded  results  which  can  only  be 
deflcril«ed  as  eminently  unsatisfactory. 

Cases  adapted  for  Senn's  Operation. — The  conditions  in 
which  intestinal  anastomosis  by  means  of  perforated  l>one 
pLiies  may  be  employed  are  verj'  numerous.  Tliey  may  be 
classified  in  general  terms  under  three  categories. 


Fig.  347.— nrnsBTiJtAi. 

A>ASTOH0eiS. 

A,  Upjwr  end  of  bowel :  D,  Lower 
enu  of  bowel :  c.  Malignant 
stricture  ;  D,  Sits  of  inUmtiniU 
■noitomoiui. 
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1.  When  an  obstruction  exkts  which,  for  various  reasons, 
cannot  be  removed 

2.  As  a  better  method  than  resection  in  certain  cases  of 
cancer  of  the  intestinal  canal. 

3.  As  a  better  method  than  resection  in  certain  examples 
of  non-malignant  disease  producing  obstruction,  when  the 
condition  of  the  patient  and  the  state  of  the  parts  woiJd 
not  favour  the  tedious  and  elaborate  procedure  involved  by 
an  excision  of  the  affected  tissues. 

The  advantages  clamied  for  Senn'g  operation  are  these: — 

The  operation  is  readily  perlormed,  and  is  comparatively 
simple. 

It  is  independent  of  any  inequalities  in  the  size  of  the 
tube  above  and  below  the  seat  of  the  disease. 

It  is  erticient,  and  the  junction  at  the  seat  of  the  anasto- 
mosis cau  be  rendered  so  complete  as  to  prevent  much  risk 
from  the  escape  of  the  intestinal  contents. 

The  operation  is  of  very  wide  aji}»!icability. 

The  operation  occupies  but  a  sitort  period  of  time,  and  a 
union  can  be  effected  n  twenty  minutes  or  less. 

L)r.  Senn  maintains  that  the  objection  raised  upon  the 
grounds  that  an  injurious  accumulation  of  fjecal  matter  may 
take  place  in  the  excluded  portion  of  the  bowel  is  ill-foimded. 

Dr.  Senn's  conclusions  as  to  the  value  of  the  operation 
are  supported  by  very  numerous  experiments  upon  aninniLs, 
and  the  few  examples  of  the  operation  upon  the  human  sub- 
ject do  not  adversely  affect  his  position. 

The  Bone  Plates. — The  compact  layer  of  an  ox's  femur 
or  tibia  is  cut  with  a  fine  saw  into  oval  plates,  a  quarter  of  an 
inch  in  thicknc.'ss,  two  and  a  half  to  three  inches  in  length, 
and  one  inch  in  width. 

The  plates  are  decalcified  in  a  ten  per  cent  solution  of 
hydrochloric  acid,  which  is  r-hauged  every  twenty-four  hours 
until  thoy  are  sufficiently  soft  to  be  bent  in  any  direction 
without  fracturing. 

After  decalcification  they  are  washed  and  inuncrsid  for  a 
short  time  in  a  weak  solution  of  caustic  potash,  so  as  to  ivmove 
the  acid. 

The  plates  ore  finally  kept  for  use  in  a  solution  of  equal 
parts  of  alcohol,  glycerine,  and  water, 


INTESTINAL   ANASTOMOSIS. 


339 


They  then  undergo  no  change  in  size  when  introduced  into 
the  alimentary  canal.  If  inserted  in  a  dry  condition  they 
swell,  and  tend  to  cause  trouble  by  reason  of  their  rapid 
increase  in  thickness. 

After  they  have  been  inserted  in  the  bowel,  it  is  found 
by  experiments  that 
they  are  removed  by 
absorption  and  dis- 
integration from  the 
third  to  the  tenth 
day. 

The  central  open- 
ing in  the  plate  is 
made  as  soon  as  they 
have  been  washed  in 
the  potash  solution. 
•^  It  is  oval  in 
shape,  and  is  readily 
made  with  a  sharp 
penknife.  The  four 
perforations  for  the 
threads  are  made  at 
the  same  time  with 
a  fine  drill.  They 
are  placed  close  to 
the  margin  of  the 
central  aperture. 

The  relative  size 
of  the  opening,  and 
the  position  of  the  holes,  are  shown  in  Fig.  348.  Before  the 
plate  is  placed  in  the  alcohol  and  glycerine  solution,  the 
threads  are  introduced,  ready  for  use. 

"  The  threads  or  sutures  are  attached  by  threadmg  two  line 
sewing-needles,  each  with  a  piece  of  aseptic  silk  twenty-four 
inches  in  length,  which  are  tied  together ;  the  knots  become 
the  ends  of  the  evxl  or  npponUiov  mdures  (Fig.  348,  h  b),  while 
the  middle  of  such  thread  holds  the  needle,  and  becomes  the 
terminal  part  ot  the  lateral  or  fiaxUion  sutures  (Fig.  348,  a  a) 
The  fastening  of  the  threads  upon  the  plate  is  don<!  by  the 
lock-stitch  by  another  thread  passing  through  the  perforations 


Fig.  348.— SENir's  bonx  fi.i.tx  wzm  iio:  tivTussa 
IN  poaiTioir. 

a  a,  Lateral  or  fixation  sutures ;  t  b.  End  or  apposition 
sutures ;  e  e.  Perforations  in  the  plate. 
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in  the  shape  of  a  loop,   and  fastened  at   the   bock "   (Fig. 
34.S,  ,•  c). 

I)r.  Stainin  (^F^■dirul  Neivs,  Feb.  1,  1890)  simplifies  the 
method  of  iulrodiicing  the  sutures,  and  employs  a  plan 
wliich  will  be  intelligible  from  an  examination  of  Fig.  349. 
Two  plates  necessary  for  the  operation  are  shown— one  for  the 
tipper  segment  of  the  tube  to  be  united,  and  the  other  for  the 
lower.    The  method  adopted  causes  the  threads  to  correspond 


Kg.  349. — Ksmt's  HOWE  putes,   trkxatod  ab  ai>tirf.t>  bt  etaxk. 
a  a,  Lateml  or  Hjcatinn  suturm ;  A  k,  End  or  aiipusition  sutures. 

when  the  two  plates  are  brought  face  to  face.  It  will  be  seen 
that  the  needle  introduced  through  hole  2  is  brought 
out  through  hole  1 ;  while  that  introduced  through  hole  4  is 
brought  out  at  hole  3. 

Dr  Stnuim  proposes  to  use  black  thread  for  1  and  2,  and 
white  thread  for  3  and  4. 

I'lates  of  three  dift'erent  sizes  should  be  kept :  the  largest 
for  givstro-enternstomy,  the  second  for  intestinal  aniistoniosis, 
and  the  smallest  for  operations  on  children.  The  central 
opening  in  the  plate  sliould  correspond  to  the  lumen  of  the 
organ  which  is  being  dealt  vdth.  Thus,  in  gastroenterostomy 
it  would  eorresjMind  to  the  lumen  of  tlie  pylorus,  and  in  ileo- 
colostomy  to  the  lumen  of  the  ileum. 


mrESTINAL    ANASTOMOSIS. 


341 


When  the  plates  are  to  be  used,  they  are  well  washed  in  a 
two  per  cent,  solution  of  earliolic  acid. 

THE  OPERATION. 

1.  Incision  of  the  Bowel. — A  iDop  of  the  bowel  below  the 
obstruction,  and  another  loop  above  the  obstruction,  are 
brought  into  the  wound.  These  coils  shoidd  be  as  near  to  the 
seat  of  the  disease  as  is  convenient — that  is  to  say,  they  should 
not  be  so  far  distant  from  one  another  as  to  exclude  a  large 
tract  of  intestine  after  the  operation  is  complete,  nor  so  near 
as  to  expose  the  actual  area  of  disease  or  to  render  the 
manipidation  of  the  part.s  ditiirult  It  is  probable  that  the 
upper  coil  w^ill  be  diston<le<l  and  hypertrophicd,  and  the  lower 
emjity  and  wasted. 

The  loops  which  are  to  be  brought  together  by  anastomosis 
must  be  emptied  of  their  contents  by  drawing  the  fingers 
along  them,  and  must  bo  kept  empty — either  by  digital  com- 
pression, or  by  being  constricted  with  indiarubber  bands 
(page  334).  Two  of  such  bands  are  required  for  each  loop. 
They  are  pas.sod  through  the  mesentery  close  to  the  bowel, 
are  about  four  inches  apart,  are  held  in  place  by  assistants, 
and  are  finally  tied. 

Before  the  bands  on  the  proximal  part  of  the  intestine  are 
secured,  the  inci-sion  into  the  gut  maj-  be  made,  and  the  con- 
tents bo  allowed  to  escape.  After  complete  evacuation  the 
rubber  bands  are  tied  and  the  parts  well  wa.shed. 

The  incision  is  made  in  the  long  axis  of  the  bowel,  upon 
its  convex  or  free  side,  and  therefore  along  a  line  opposite  to 
the  attachment  of  the  mesentery. 

The  cut  must  be  large  enough  to  readily  admit  a  bone 
plate  without  using  any  force,  and  yet  not  too  large,  lest  the 
plate  escape  through  the  incision  after  the  sutures  have  been 
tied.  Haemorrhage  from  the  wound  is  usually  shght,  suid  ceases 
spontaneously. 

Tho  best  way  to  make  the  incision  is  to  compress  the  bowel 
between  the  thumb  and  index  finger  of  the  left  hand  in  the 
direction  of  the  long  axis,  and  then,  with  a  sharp-pointed 
bistoury,  to  perforate  the  wall  of  the  gut  and  cut  from  within 
outwards  between  the  fingers  in  an  upward  direction. 

2.  Insertion  and  Fixation  of  the  Plates. — The  cavity  of 
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tlii^-  exposed  bowel,  isolated  between  the  rubber  bands,  is 
cleared  of  mucus  and  any  triK^f^s  of  fiecal  mattcT  by  pledgets 
of  cotton-wool. 

The  threaded  plate  is  inserted  while  the  bowel  is  held  in 

the  same  posi- 
H  tion    as    wlun 

the  incision  is 
mtwie.  The 
plate  is  inserted 
edgfwise,  and 
when  it  is  com- 
pletely in  the 
lumen  of  the 
bowel,  traction 
is  made  on  the 
sutinvs  iu  sueh 
a  manner  that 
the  dis<'.  maki  s 
half  a  turn,  so 
that  its  upj>er 
siu'facc  faces 
the  wound.  It 
is  now  accu- 
rately adjusted, 
80  tliat  itjs  ends 
are  equidistant 
from  the  angles 
of  the  visceral 
wound. 

The  plate 
is  then  fixed  in 
this  position  by 
transfixing  the 
entire  thickness  of  the  wall  of  the  bowel,  near  the  margin  ot 
the  wound,  with  each  of  the  needles  attached  to  tlie  lateral  or 
fixation  sutin-es  (Fig.  'i50,aa).  Om-  needle  will,  of  cchusl-, 
pass  through  one  margin  of  the  wound,  and  the  op()osite 
needle  througli  the  other. 

The  ai>[iosiiion  or  end  sutures  hang  out  of  the  upper  and 
lower  angles  of  the  wound  (Fig.  350,  b  b). 


Fig.  3J50.— iKTranxAt  awaotokosis  wrm  Bom  ixatsb. 

a  a,  Lateral  ur  lixiitiou  gutores ;  b  t,  Gml  or  itppoaitioii  sntnxes 
c  c,  Poaterior  sutureti.    (*««.) 


INTESTINAL    ANASTOMOSIS. 


343 


The  two  coils  of  bowel  which  are  to  be  united  are  each 
treated  in  precisely  the  same  way. 

The  lateral  sutures  are  intended  to  draw  the  margins  of 
the  wound  asunder  alter  tying,  and  prevent  the  slipping  of 
the  plates.  They  are  lience  calltd  "fixation  .sutvn-es."  The  end 
sutures  sei've  to  retnift  the  angles  of  the  wouud,  and  to  assist 
in  holding  the  coapted  parts  in  apposition  after  they  are  tied. 
Hence  the  name  "  apposition  sutures."  When  all  tlio  sutures 
have  been  tied,  and  the  operation  is,  in  fact,  eoni])lcted,  it  will 
be  found  that  the  opening  between  the  two  intestinal  tubes 
present-s  a  diamond-shaped  a]>j)earanee  (Fig.  •'^50) 

3.  Approximation  of  the  Intestines. — The  serous  coat  of 
the  bowel  covering  the  plate  is  lightly  scarified  with  the  point 
of  a  nepflle.  Both  of  the  jiarts  to  be  approximated  are  treated 
in  the  same  mannei',  and  the  extent  of  the  scaririoation  will 
correspond  to  the  area  of  the  plate. 

The  scarification  may  be  made  in  the  form  of  crossed  lines, 
and  should  not  be  so  deep  as  to  cause  bleeding. 

The  intestines  which  it  is  intended  to  unite  are  brought 
together  by  an  assistimt  in  such  a  manner  that  the  two  wounds 
are  exactly  opposite  each  other. 

"  The  approximation  sutures  are  now  properly  arranged,  so 
that  when  they  are  to  bo  tied,  the  corresponding  threads  (ian 
k-  readily  found.  Before  lUiy  of  the  sutin-ts are  tied,  it  is  well 
tt>  unite  the  serous  surfaces  along  the  posterior  margins  of  the 
plates  with  a  few  superficial  sutures  (Fig.  350,  c). 

"  After  this  has  been  done,  the  posterior  pair  of  fixation 
KUtures  is  tied  with  sufhcient  firmness  to  approximate,  but 
not  to  compress,  the  parts  between  them.  The  sutures  arc  to 
lie  tied  always  in  a  stpiare  knot,  so  as  to  prevent  .slipping  of 
the  knot.  Next  the  pair  of  end  or  approximation  sutures 
away  from  the  operator  is  tied,  and  when  this  has  been  done 
the  opposite  jmir  is  tied  (Fig.  'ioO).  All  the  sutures  are 
cut  short  as  soon  as  they  are  tied.  The  lust  sutures  to  be  tied 
are  the  remaining  pair  of  fixation  sutures ;  and  while  these  are 
hiiing  tightcucil,  tlie  margins  of  the  bowel  arc  Inverted  lietween 
the  plate.s  with  a  director  or  probe.  The  cu»  ends  of  the  last 
knot  are  pushed  with  a  probe  towards  the  ojiening. 

"  Ajjproximation  has  now  been  completed,  and  all  that  is 
left  is  to  reinforce  the  action  of  the  plates  by  suturing  the 
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serous  surfaces  over  the  anterior  margins  of  the  plates  by  a 

few  stitches  of  the  continued  suture  "  (Fig.  351). 

Tlic  parts  are  well  and  oarefully  washed  and  cleansed,  and 

the  rubber  bands  or  claiMps  are  removed,  and  care  is  taken 

that  the  peritoneal 
cavity  Ls  free  from 
blood  clot  or  extrava- 
satcd  matter. 

Tlie  loop  is  re- 
placed in  the  aUlo- 
nien. 

In  the  case  of 
ileo  -  colostomy,  the 
colon  may  be  fixed  in 
place  by  a  point  of 
suture  that  involves 
the  mesentery  and 
the  posterior  parietal 
peritoneum. 

4.  Treatment  of 
the  Parietal  Wouod. 
— The  use  of  a  gla.ss 
drainage-tube  is  ad- 
vised in  instances  in 
which  a  considerable 
resection  of  intestine 
has  prece<led  the  es- 
tablishment of  the 
anastomosis.      I'nder 

ordinary  conditions  the  tube  may  be  dispensed  with  on  the 

third  day. 

The  wound  in  the  abdomen  is  closed  by  sutures.    Dr.  Senn 

advises  that  the  peritoneum  be  separately  united  with  tine  silk 

sutures,  which  are  cut  short  and  buried. 

The  main  sutures  arc  iiUroduccd  in  fhc  usual  way. 

The  mode  of  dressing  the  wound  will  depend  upon  the 

practice  of  the  individual  surgeon. 

Dr.  Sachs's  Modification.^Dr.  W.  Sachs,  Berne,  describes 

{fientraiblatt fa r Chirarij'w, Oct  4th) (Brit.  Meti.  Joum., Supp., 

Nov.  22nd,  1890)  a  moditicntion  of  Semi's  method  of  forming 


Fig.  'iSl. — iKTEamrAi.  ASksronottB  trr  boss 
PLATES.     (Senn.) 
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.1  anastomosis  lietween  two  sopuratftl  portions  of  intestine. 
Scnn'8  [JrlKx^(lll^u  ot"  applying  two  bono  plulos  is  lield  to  he  not 
frw  from  (Inuger.  The  sutures  with  which  the  phites  are 
inuwl, after  they  have  been  piissed  through  the  intestinal  walls 
Will  tie<l  together,  are  enclosed  within  ininclurefl  wulls,  throu<^li 
fcliii'h  eupillary  eouuiiunieation  may  be  establishwl  between 
the  interior  of  the  intestine  and  the  peritoneal  eavity.  A 
niiall  abscess  may  be  set  up  around  one  of  the  threads  cut 
wrv  short  and  enclosed  on  every  side  by  the  opposed  serous 
lurtttces  of  the  two  portions  of  the  gut.  Another  danger, 
|»int«i  out  by  Helferich,  is  gangrene  of  the  iutestinal  wall, 
due  to  pressure  of  the  lione  plates.  Sachs  proposes  the  u.se  of 
*"  "ppliance  resembling  in  form  a  sleeve  stud  perforated  in 
f^  middle.  This  is  made  up  of  two  bone  plates  Hxed 
lofOTlier.  yet  separated  to  a  small  extent  fnnii  each  other  as 
orivs  the  uniting  portion  immediately  around  the  central  per- 
Btttion.  A  longitudinal  incision  having  been  made  in  eaih 
M  the  upposed  portions  of  intestine,  eacli  disc  is  inserted  into 
"1^  intestinal  rainal  on  either  side,  and  the  intestinal  anasto- 
•■oo*  is  thus  readily  and  si)eedily  established.  Sutures  are 
^"•'n  Applied  through  the  serous  membrane  on  eudi  side 
irheri'ver  there  is  a  tendency  to  protrusion  of  the  mucosa.  The 
ollowiag  advantages  are  claimed  for  this  metluKl,  which,  how- 
^^.  has  us  yet  been  tested  only  in  experiments  on  rabbits: — 
y  Tlic  interior  of  the  intestine  is  not  exposed  for  so  long  a 
"•"J  us  it  is  in  Senn's  operation.  (2)  The  margins  of  the 
HUstinal  woiuid  rest  in  the  deep  annular  groove  between  the 
wiw*]  discs,  and  are  thus  protected  against  infection  and  the 
■wlU  of  pressure  (3)  There  is  no  risk  of  the  cut  edges 
Iht-ring  together.  (4)  It  is  unneec.ssary  to  pass  any  suture 
wt'ugh  the  whole  thickness  of  the  inte.stinal  wall. 

VARIETIES   OF  THE   OPKRATION. 

1  1  Oastro-enterostomy. — {See  Chapu<r  XIII.  upon  the 
'(^rations  on  the  Stomaeh.) 

i  Jejtmo-ileostomy. — The  union  is  effected  between  the 
tjiinum  and  ilemn. 

I>r.  Senn  foiuid,  in  his  exj)eriments  upon  animals,  tliat  while 
h-  f-stttblishment  of  an  opening  between  two  coils  of  small 
Ustiuti  by  means  of  incisions  united  by  a  double  row  of 
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sutures  opcupied  usually  over  an  hour,  the  method  by  liooe 
plates  seldom  took  more  than  fifteen  minutes. 

:j.  Ileo-colostomy.— Union  of  the  ileum  with  the  colfO- 
This  is  especially  called  for  in  obstructive  conditions  involTiag 
the  ileo-caical  region. 

In  ciiscs  where  the  obstruction  is  not  amenable  to  removju. 
and  where  it  is  desired  that  no  artiticial  anus  should  be 
formed,  Dr.  Senn  advises  one  of  two  distinct  methods; — 
(rO  The  ileum  is  divided,  the  distal  end  is  clost^,  and 
the  proximal  end  is  implanted  into  the  colon  after  tke 
manner  already  described  (pages  310  and  327).  This  would 
be  termed  lateral  implantation  by  the  invagination  melhi^ 

(b)  The  ileum  is  divided,  both  of  the  divided  endi  aw 
closed,  and  the  proximal  end  is  brought  into  lateral  apposition 
with  the  colon.  An  intestinal  anastomosis  is  brought  sK'Ht 
by  means  of  bone  plates  in  the  manner  described  above. 

In  instances  in  which  the  diseased  segment  of  the  liow 
is  resected,  the  continuity  of  the  canal  is  established  accoidin? 
to  the  plan  detailed  in  Chapter  VI.,  page  334. 

4.  Ileo-rectostomy. — Dr.  Senn  considers  that  in  cases  of 
intestinal  obstruction  situated  low  down  in  the  colon.  »do 
(hie  to  conditions  which  cannot  be  relieved  by  simple  opei*" 
tion,  an  intestinal  anastomosis  may  be  established  bet*«<B 
the  ileum  and  the  rectum,  to  avert  the  necessity  of  makiii 
an  artiticial  anus. 

The  viodus  operandi  is  identical  with  that  observi?d  in 
ileo-colostomy. 

This  operation  has  been  carried  out  in  animals,  but  tl» 
conditions  that  would  justify  it  in  the  human  subject  'wouli 
have  to  be  very  extraordinary. 

5.  Colo-rectostomy. — "  Among  the  many  possibilides," 
writes  Dr.  Senn,  "in  the  operative  treatment  of  intestim 
obstruction,  a  condition  might  be  met  with  where  tlie  seat 
obstruction  is  located  low  down  in  the  colon,  j>erhajis  in  th 
sigmoid  flexure,  and  where  it  might  be  impossible  or  iinprai 
ticublc  to  remove  the  cause  of  obstruction,  and  when 
becomes  necessary  to  restore  the  continuity  of  the  intcstin 
canal  by  establishing  a  communication  between  the  perineal 
j)ortion  of  the  colon  and  the  rectum." 

The  value  of  this  operation  must  remain,  like  the  \as,% 
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y{  theory.  The  case  adapted  for  it  must  be  most 
oal,  and  Dr.  Senn  takes  no  account  of  the  anatomical 
es  that  would  have  to  be  surmounted  in  the  human 

Russell  gives,  in  the  New  York  Medical  Journal, 
th,  1890,  a  case  of  complete  recovery  after  jejuno- 
y  by  Senn's  method,  ir»  intestinal  obstruction  due  to 
ception  and  sloughing  of  the  intu£susceptum  in  a  boy 
eea 
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Enterotomy. 

The  term  enterotomy  is  applied   to  an  operation  which* 
carried  out  in  cases  of   intestinal   obstruction,  and  wluc" 
consists  in  oponiuji;  the  distended  bowol  above  the  seat  of  tb* 
occlusion  and  allowing  its  contents  to  escajie.     Tbis  invol^ 
of  course  an  abdominal  section. 

The  procediiri-  is  sometimes  known  as  "  N^Uitou's  oper»"1 
tion,"  It  is  asstnned  that  the  loop  of  bowel  which  is  openc"'' 
will  belong  to  the  small  intestine,  and  in  the  majority  <* 
instancL'S  this  prm-cs  to  be  the  e;ise.  It  has  alwuvs  bec* 
<onsidere<l  a  feature  of  the  oj)eralion  that,  after  the  ab«loin«^** 
has  been  opened,  the  most  convenient  distended  coil  whi< 
prest'nfs  shoiilrl  be  incised  and  a  ftecal  iistula  forthwi* 
established.  It  will  be  obvious  that  the  term  enteroBt 
would  more  precisely  rei>reseut  this  operation  than  the  ter 
enterotomy,  which  would  imply  the  mere  cutting  into 
bowel,  as  in  the  removal  of  an  impacted  gall-stone. 

The  usage  of  many  years  has,  however,  established 
position  of  the  latter   term,  and   the   title  enterostomy 
employed  by  few. 

Enterotomy  for  intestinal  obstruction  was  first  perfa 
by  Nt'laton  in  1840.     He  laid  open  the  abdomen  in  the  ris 
inguinal  ngion,  and   drew  forth   the  first  distended  coU 
intestine  which  jiresented. 

This  mode  of  treatment  wns,  however,  first  suggested 
Mannoury  in  1819,  but  it  was  not  carried  into  praetioe. 

The  Operation. — The  abdomen  is  opened  in  the 
iliac  region — if  Ni^laton's  metliod  l>e  strictly  followed — bri 
incision  parallel    to    and   a  little   above   the   outer   jiart 
Poupart's  ligament 

The  incision  is  placed  to  the  outer  side  of  the  ep^ 
wtery,  and  its  length  must  depend  upon  the  thickness  of  Uie 
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parietes.  One  inch  and  a  half  to  three  inches  will  represent 
tho  extremes.  French  surgeons  advise  a  cut  of  7  am. 
(2j  inches). 

As  soon  as  the  abdomen  is  opened,  the  first  distended  coil 
of  iiitestini*  that  presents  is  seized  uud  drawn  into  the  woimd. 
It  will  j>rol»il>ly  bfloii;,'  to  tho  lower  ileum. 

Tho  convex  part  of  tho  distended  kmickle  is  drawn  well 
into  the  parietal  wound,  btit  the  convex  or  free  border  shoidd 
alone  project 

The  gut  should  not  be  twisted  from  its  natural  jwsition — 
that  is  to  say,  the  spontaneous  direction  it  has  assumed 
should  be  preserved. 

The  wound  in  tho  abdominal  piurietes  is  now  partly  closc<I 
by  means  of  silk- 
worm -  gut  sutures 
which  are  introduced 
at  the  two  extremities 
of  the  wound  (Fig. 
352,  B  B). 

The  bowel  will 
occupy  the  centre  of 
the  woimd,  and  a 
suBiciont  nuuilior  of 
sutures  (two  probably 
on  either  side)  must 
be  introduced    to  fix 

the  gut  in  place  by  the  mere  narrowing  of  the  parietal 
incision. 

The  sutures  must  include  all  the  tissues  forming  the 
parietes,  together  with  the  peritoneum. 

The  latter  mcmbrime  should  be  brought  as  near  to  tlie  cut 
margin  of  the  skin  as  is  possible. 

It  will  be  found  that  a  curved  Hagedom's  needle  of  large 
size  is  the  most  convenient  for  introducing  the  sutures. 

The  wall  of  the  bowel  is  now  rajiidly  slitfdied  to  the 
margin  of  the  skin,  which  tightly  surrounds  it  on  idl  sidca 
Very  fine  sUk,  passed  by  means  of  a  small  curved  needle  held 
in  a  holder,  is  best  a<lapled  for  this  purpose.  The  stitches 
should  involve  the  skin  and  tho  sonnis  and  nmscular  coats  of 
the  bowel  (Fig.  352,  c  c).     Care  should  be  taken  not  to  open 
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Fig.  ao'J.- 

A,  Sit«  of  opeuiDg  in  bowel ;  B,  Sutures  of  porieUl 
wound ;  c,  Suturea  between  the  skin  and  the 
intestinal  waU. 
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tliL-  actual  lumen  of  the  gut  with  the  needle.  In  I'uas  i>f 
great  distension  this  is  not  easy.  To  save  time,  two  opmUiis 
may  be  onga»e<l  simultaneonaly  upon  this  stage  of  the  pr>- 
cedure. 

The  f,nit  is  now  opened  by  a  small  puncture  This  sliwild 
be  ert'ected  with  a  scalpel,  and  not  with  a  troi;ar 

Before  the  incision  is  made,  the  united  parts  of  the  pari«ul 
wound  should  he  buried  in  iodoform,  and  the  contents  of  the 
bowel  shoult!  be  allowed  to  escape  upon  a  sheet  of  lint  well 
covered  with  vaseline. 

The  small  sutures  that  connect  the  gut  wall  with  tha 
skin  are  for  the  purpose  of  .shutting  off  the  peritoneal  cavity. 
They  would  not  suffice  probably  to  liold  the  intestme  salA] 
in  position. 

To  effect  this  latter  object  two  lateral  sutures  of  silkworm 
gut  should  be  introduced,  and  shoidd  transfix  the  whole 
thickness  of  the  intestinal  wall,  and  take  a  Hrm  hold  of  tb« 
integuments. 

Tliest^  sutures  should  be  passed  from  without  inw»rd*» 
ife,  from  the  skin  towards  the  gut  If  passed  in  the  opposit*' 
direction,  they  ma}-  carr}'  fajcal  matter  into  the  tissues. 

The  ojMjning  into  the  bowel  should  always  be  small,  i 
should  be  upon  the  free  or  convex  border. 

The  smaller  the  knuckle  of  intestine  brought  into 
wound,  and  the  smaller  the  tistula,  the  easier  will  be 
subsequent  operation  for  the  closure  of  the  artificial  ojwning. 

The  operation  as  above  described  can  be  carried  out  m  • 
remarkably  short  spm^e  of  time,  and  with  the  least  possibl<9 
amount  of  disturbance  of  important  structures. 

After  the  gut  has  been  incised,  there  should  be  no  sqi: 
ing  of  the  abdomen,  and  no  attempt  to  wash  out  the  lui 
of  the  bowel.    The  distended  tube  should  be  left  to  empty  it 
in  its  own  way,  and  the  less  the  process  is  interfered  with  the 
better. 

A  light  dressing  of  absorbent  wool,  which  may  need  to  be  j 
changed  at  first  every  few  minutes,  is  all  that  is  needi-d. 

The  skin  around  the  opening  sliould  be  fretpiently  dried, 
and  then  covered  with  viuselinc. 

Modifications  of  the  Operation. — The  incision  may  be 
conveniently  made  in  the  median  line  below  the  umbQ 
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The  fingers  are  introduced,  and  an  examination  of  the 
abdomen  made.  It  is  possible  that  a  band  or  some  equtilly 
simple  cause  of  obstruction  may  be  discovered  and  remedied, 
and  the  fttral  tistiiLi  be  rendered  unni'i/ossary. 

Such  examination  may  enable  the  surgeon  to  select  for 
his  artitii'ial  opti-ning  a  !o(>j>  of  intestine  as  near  as  is  desirable 
to  the  seat  of  Dbstructioii.  The  first  loop  wliich  presents  in 
the  wound  may  be  some  distant-e  from  the  place  of  occlusion. 

Such  a  modification,  although  often  advisable,  is  opposed 
to  the  chief  princijilc  of  enterotomy,  which  is  that  relief  be 
given  to  distended  bowel  in  '.he  simplest  manner,  with  the 
least  possible  expenditure  of  time,  and  the  k-aat  possible 
disturliauce  of  jiari.s.  The'  opening  has  on  many  occasiona 
been  made  in  the  left  groin  instiad  of  in  the  right.  In  such 
a  ease  it  is  prububly  tlic  sigmoid  tlexure  which  is  upened. 

If  time  permit,  it  is  well,  before  drawing  u  knuckle  of  gut 
into  the  parit^tal  wound,  to  unite  th(?  jierit'iiH^um  all  round  to 
the  margin  of  the  divided  skin.  When  the  bowel  comes  to 
be  fixed  in  place,  peritoneum  is  brought  in  contact  with 
peritoneum,  and  a  more  speedy  and  certain  sealing  of  the 
abdominid  cavity  is  ensured. 

\'arious  metho<ls  of  securing  a  loop  of  bowel  in  the  parietal 
wound  will  be  I'oimd  disrribed  in  the  section  on  Iliac  Colo- 
toniy.  to  which  the  reader  is  referred  (page  371). 

If  the  symptoms  be  not  urgent,  the  o})eratiou  may  be 
performed  u  dciur  temps.  The  abdomen  is  opened  aiul  the 
bowel  is  fixed  in  place,  but  its  lumen  is  in  no  way  invaded. 
The  part  is  dressed  with  iodoform.  After  an  interval  viirj'ing 
from  a  few  hours  to  three  ihiys,  the  operation  is  c<nnpleted  by 
incising  the  gut  and  allowing  its  contents  to  eseajie. 

In  abdominal  section  for  intestinal  obstruction,  in  which 
the  cavity  has  been  widely  opened  up  and  ik-leruiined 
attempts  made  to  remove  the  cause  of  the  obstruction,  i\n 
enterotomy  is  often  carried  out  as  a  last  meiisure,  all  other 
ottempt.s  at  relief  liavijig  failed. 

Dr.  Curtis,  of  New  York,  in  an  excellent  article  on  "  En- 
terostomy for  Acute  Intestinal  Obstruction  "  {Medical  Record, 
Sept.  1st,  1888),  gives  the  following  particulars  of  the  re- 
corded cases  he  has  collected : — 

In  all  instances  the  symptoms  were  acute.    The  incision 
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was  made  in  the  ritfht  groin  in  twenty-eight  cases,  in  the  lefi 
groin  in  twenty-ono  instances,  and  in  the  loin  in  seven  case 
— t<it!il,  fifty-six.  In  thirty-tive  ciuses  in  which  full  particiilin 
are  given  it  was  found  that  the  small  intestine  had  tnja 
opened  in  thirteen  eases,  the  caecum  in  nine,  the  sigmoiii 
flexure  in  six,  and  the  colon  in  seven. 

The  After-treatment. — This  calls  for  no  espedal  com- 
ment. The  matter  is  considered  in  the  chapters  which  JfJ 
with  "  Resection  of  the  Intestine  "  (page  332)  and  "  Colotomy" 
(pugf  .SfiS). 

Value  and  Results  of  the  Operation. 

EuteroLomy  is   of  undouljU;d    value   in    urgent  case*  of 
intestiniil   ol)Struction    when    the    patient   is   in    inuuinlLite 
danger  of  death  from  the  actual  obstruction.     The  operation 
relieves  tht-  l"»wel  rapidly  and  completely,  and  many  li^  ' 
have  thus  been  saved.     It  does  not  profess  to  touch  the  cii- 
of  the  disease,  although  there  are  not  a  few  examples  of  acut* 
intestinal  obstruction    which   are    permanently  relieved  hy 
evacuating  a  distended  bowel. 

In  many  instances,  enterotomy  has  been  followed,  in  •  ^ 
manner  more  or  less  mysterious,  by  complete  cure.  Tb<* 
operation  may,  in  many  of  its  features,  be  compared  ^ 
the  tapping  of  the  bladder  above  the  pubes  in  cases  of  extreBJff 
distension  of  that  viscus  in  which  treatment  has  failed  and 
time  presses. 

It  has  been  carried  out  in  almost  every  form  of  inU*- 
tinal  obstruction,  and  is  especially  indicated  in  obsoun-  toi 
extremely  urgent  cases,  where  not  a  moment  has  to  \>e  lost, 
and  where  the  patient  can  stand  but  a  very  brief  operatiw 
measure. 

In  the  majority  of  cases  it  is  true  that  the  operation  i^ 
only  palliative.     In  a  few  instances  it  has  led  lo  cure.    It 
hius  been  urged  against  it — (1)   That  the  fistula  may  be  sol 
high  up  iu  the  bowel  as  to  lead  to  fatal  uiarasuuis.     (2)  That  I 
a  considerable  length  of  the  intestinal  canal  may  Ix-  excludt<d. ' 
(3)  That  the  distended  bowel  between  the  opening  and 
obstruction  is  left  untouched.     (4)  That  the  original  dis 
is  not  dealt  witL 

A   discussion  of  these  objections  would  be  out  of 
in  the  present  work. 
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Dr.  Curtis's  analysis  of  sixty-two  cases  of  enterotomy  for 
Kute  intestinal  obstruction  gives  the  following  results : — 

slieTed  by  the  operation  ...        46  cases  =  72  per  cent. 

9t  relieved         6     „ 

covered 32    „    =  61-7  per  cent. 

aoBfce  of  fiecee  per  anum  returned  in  19    „    ^  60  per  cont.  of  the  recoTeriea, 

ed  30    „    =  48-3  per  cent. 

In  the  fatal  cases  it  is  to  be  noted  that  the  fistula  has 
inietimes  failed  to  relieve  the  obstruction  (in  three  instances 
,  -was  below  the  seat  of  it),  and  that  gangrene  of  the  gut 
{obsequent  to  the  operation  is  a  frequent  cause  of  death. 
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CHAPTER   rX. 

COLOTOMY. 

By  colotoTny  is  understood  tlje  i»j)frat,ion  of  estublishinjj  »8 
artifioiiil  iinus  in  the  colon.  This  may  be  either  t4?tii|>or»f) 
or  periusinent.  But  for  the  fart  thiit  the  term  colotornvh** 
beooiiR'  iirnily  engnifted  in  the  langiiaj^f  of  nicdiciui',  ih' 
more  jtreeise  term  colostmny  might  be  advisi-d. 

('olotomy  is  curried  out  for  the  rehef  of  olistniotion  intk' 
colon  of  viirious  kinds,  imd  is  most  frequently  eiuitloywl  in 
cases  of  cancer  of  the  rectum.  It  is  perfonned  alsoaji»p«l- 
iiiilive  measure  in  some  exiiiiijtles  of  cancer  of  that  part  o 
which  no  obstruction  exists. 

Under  sut^Ii  conditions  it  is  usc<l  to  divert  tin-  t-our*  "^ 
the  fft'ces,  and  with  n  like  object  eoloiomy  is  }X'rformed  11111" 
trciitment  of  recto-vesical  tistula,  and  in  intractable  ulcenitioB 
of  tlie  rectum  imd  lower  colon.  It  is  ptTfonnwl  al*"!  f<" 
imperforate  anus  in  ijifants  after  the  locid  oporatioiu  ha'* 
failed. 

Liuiilxir  culutoiiiii  implies  the  opening  of  the  asceiKliffi."" 
descending  colon  througli  the  loiu  without  wounding  the  l*"" 
toneum.  This  is  known  also  as  the  extra-peritoneal  op* 
tion.  as  posterior  colotomy,  or  the  operation  of  AniusMt  isd 
Callisen. 

Ilkw  cd.otvmy  implies  the  opening  of  the  sigmoid  flcxi"^ 
or  the  ciecum,  through  an  incision  in  the  iliae  region  whi™ 
involves  the  })critoneal  cavity.  This  is  known  as  thf  uin»- 
peritoneal  operation,  as  anterior  colotomy,  as  Littre's  opW" 
tion,  as  lajiaro-colotmuy,  and  as  inguinal  colotomy  TV 
ridiculous  terms, cacostomy  and  sigmoidusiomy,  have  luijUHW 
no  pjsitiou  in  surgical  literature. 

History  of  the  Operation. 

Colommy  wnii  first  pnjposed  bj'  Littre  in  1710  (A/(i 
de  I'AcaiL  des  Sc.,  Paris,  vol.  x.,  piige  86).     He  adviiiod 
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opening'  of  the  sigmoid  flexure  in  the  iliac  region  in  eertitin 
cases  of  imperforate  anus. 

The  method  is  said  to  have  been  first  successfully  prac- 
tised by  Dinet  in  1793  (Sabatier's  Med.  Ope'r.,  voL  ii.,  page 
.'}36).  In  1776  Pillore,  of  Rouen,  opened  the  ca?cum  in  the 
right  ihac  region  tlirough  an  incision  which  involved  *;he 
peritoneum.  The  case  was  one  of  cancer  of  the  rectum.  (.SV* 
Bril.  and  For.  Med.  Review,  vol.  xviii.,  page  452.) 

The  first  iliac  colotomies  performi'd  iu  England  appear  to 
luivf  been  carried  out  in  1H21  l>y  Freer  and  I'ring  (Land. 
Med.  and  Phya.  Jourii.,  1821,  page  S)).  The  patients  were 
atlults,  and  the  trouble  was  strictMn-  of  the  rectum.  Freer's 
patient  died  on  the  tenth  day  ;   I'riiig's  patient  recovered. 

Lumbar  colotomy  was  first  advocated  by  Callisen,  of 
Copenhagen,  in  1817  (Si/ntema  Cliir.  Hudierna:,  t.  xi..  page 
.s42,  Hafnia;,  1817),  He  proposed  to  open  the  descending 
colon  through  a  vertical  incision  in  the  loin. 

Jean  Zalcma  Amussat  carrii-d  out  lumbar  colotomy 
with  success  in  1S39  {Meiru>irr.t — three  in  numlwr — pub- 
lished in  Paris,  183i)-43).  He  employed  a  transverse  incision, 
and  extended  the  opcnition  to  tin-  a.HcctKlitig  colon.  Out  of 
six  patient~s  upon  whom  he  o]»erateil,  five  recovered. 

Among  the  earliest  operators  in  Kngliuul  by  the  Ituubar 
method  were  Curling,  Hilttm,  and  Bryant.  Mr.  Hryaut's  first 
lumbar  colotomy  was  jierformcd  in  IKoi),  and  he  believes  that 
this  was  onl}'  the  second  operation  of  the  kind  performed 
in  England — a  colotomy  by  Hilton  having  been  the  first 
(Bryant,  "  Hradshaw  Lecture,"  l,s!i<».  page  3). 

In  the  last  ten  or  fifteen  years  the  operation  has  been  very 
extensively  performed. 

Interc?st  in  tlie  iliac  operation  was  revived  in  England 
by  Jlr.  Reeves,  and  the  value  of  the  method  has  been  demon- 
strated, and  the  details  of  the  operation  improved,  by  Mr. 
Harri.son  Cripps,  Mr  Allingham,  Mr.  Chavasse,  unti  others. 

The  mortality  attending  colotomy  has  been  m  recent  years 
very  considerably  improved,  and  tbe  operation,  once  regarded 
as  a  desj)erate  aud  luicertjtin  procedure  and  a  last  resort,  has 
me  to  \>e  employed  as  a  sure  means  of  giving  relief,  and  as 
measure  which  may  be  carried  out  comparatively  early  in  the 
progress  of  the  diseases  concerned. 
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Anatomical  Points. — The  chief  details  in  the  aniit<imT  o£ 
tlie  colon  which  aiv  of  importiince  in  connection  with  lln 
operation  of  colotomy  have  been  already  alluded  to. 

In  lumbar  colotomy,  especial  attention  should  be  paid  I 
the  condition  of  the  niesn-colon  upon  the  right  and  tho  If 
sides  of  tho  body  (paj,'e  299). 

The  position  of  the  ascendino;  or  descending  colon  lot 
loin  may   be  approximately  represented  by  a  vertical  i 
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Pig.  3M.— BOHIZONTAI.  BBOnOW  THBOCOn  THE  BOOT  41  TBI  txm.  Of  ] 

ciimucxa.     (After  Brautte.) 

«,  Spine  of  the  fourth  lumbar  vertebm ;  h.  Disc  between  th«  Ihinl  muI  1 
t«bne:  r,  TTinbilicu* ;  il,  Quadrato*  lomboruni;  >,  Ptoiu:  /,  Extcnal  ■ 
with  iuterual  oblique  uod  tmiuTenali*  miiscloii  beyood ;  g,  Kwtiu:  A,  D* 
colon  ;  I,  Truurene  oolon ;  j.  Aorta  ;  t.  Inferior  ren*  otm ;  I,  UnMr- 

drawn  upward.s  to  the  last  rib  from  a  point  al>out  half  »D  ^  \ 
posttrior  to  the  centre  of  the  crest  of  the  ilium.  Tin'  ^^  '• 
of  the  crest  will  be  indicated  by  a  jKtint  midway  l»elwecD  <*  ] 
anterior  superior  and  posterior  superior  iliac  spinea 

LrMBAR   COLOTOMT. 
Instruments  Required. — Scalpels;   straight    and 
scissors ;  dissecting,  pressure,  and  artery  forceps ;  longuei 
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to  hold  the  gut ;  broad  rectangular  retractors ;  curved  needles 
in  handles  (right  and  left)  ;  Hagcdom's  needles,  of  various 
sizes,  and  needle-holders ;  catgut ;  silkworm  gut ;  blunt  hooks ; 
kidney-shaped  receiver  ;  sponges  in  holders  ;  aniline  pencil. 

Position. — The  patient  sluxtld  lie  upon  the  sound  side  and 
close  to  the  edge  of  the  table.  A  small  hard  pillow  or  sand- 
bag is  placed  under  the  opposite  loin,  so  that  the  region  to  be 
operated  upon  may  be  brought  well  into  view,  and  the  space 
between  the  crest  of  the  iliutu  and  the  last  rib  be  extended  to 
the  utmost  (Fig.  354).  In  very  corpulent  subjects,  and  in 
cases  in  which  there  is  considi-rable  distension  of  the  abdo- 
men, this  pillow  may  be  tli.spensed  with.  The  surgeon  stands 
upon  the  side  to  be  ojiorated  upon ;  the  chief  assistant  is  facing 
him,  and  upon  the  opposite  side  of  the  talile.  He  attends  to 
the  sjwnging.  and  assists  in  holding  the  gut  when  it  has  been 
secured.  An  assistant  may  stiuid  upon  either  side  of  the 
operator,  and  inii}'  attend  to  the  retraction  of  the  wound. 

The  patients  limbs  and  ehest  should  be  enveloped  in 
small,  neatly-folded  blankets,  completely  covered  with  macin- 
tosh sheets.  Three  or  four  sponges  may  be  wedged  in  between 
the  hard  pillow  jmd  tlie  loin  it  supports.  These  sponges  take 
up  the  blood  which  woidd  otherwise  find  its  way  under  the 
patient's  body. 

Before  the  operation,  tiie  bowel  below  the  seat  of  disease 
should  be  cleared  out  by  an  enema 

When  there  is  no  distension  of  the  alnlonn  ii,  it  is  the  prac- 
tice of  some  surgeons  to  attempt  to  distend  the  eulon  with  air 
introduced  per  reeium.  The  instrument  best  suited  for  this 
purpose  is  Lund's  insuttlutor.  !  have  never  found  any  neces- 
sity to  adopt  this  artili<i!il  distension,  and  in  any  ease  the  use 
of  the  instrument  may  be  dispensed  with  until  the  bowel  is 
actually  l>eing  sought  for  during  the  operation.  Tiie  loin 
must  be  well  sernbbed  uilh  an  antiseptic  solution.  After 
the  skin  has  been  dried,  the  line  of  the  bowel  already  alluded 
to  may  be  marked  out  with  an  aniline  pencil. 

Incision. — i)f  thi-  many  incisions  julvised,  the  oblique  in- 
cision of  Bryant  is  the  l)est  It  aftbrds  more  room,  it  follows 
the  line  of  the  vessels  and  nerves,  and  by  lying  in  the  line  of 
a  natural  fold  in  the  skin,  it  fa<;ilitates  repair  and  lends  to 
prevent  prolajis*'  of  the  bowel. 
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OperatioiL — FirM  Stai/e. — The  incision  should  he  fnun 
three  to  throe  and  n  lialf  inches  in  length.  It  is  fimxi 
iibliquely,  midway  botweun  the  last  rib  and  the  iLao  iTMt 
Its  centTi?  should  corresjxind  tn  the  centre  of  the  pncil  Km 
uiarkiuf(  the  site  of  the  bowel  (Fig.  354).  It  will  be  aboul 
parallel  to  the  last  rib,  or  will  follow  a  line  drawn  from  the 
anterior  superior  sjiine  to  the  angle  between  the  twelfth  nW 
an{l  the  mass  of  the  erector  spinte  muscle. 

The  leiifjth  of  the  incision  will  be  mainly  infliien<»d 
the  thickness  of  the  tissues,  and  this  for  the  most  piirt ' 
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depend  upon  the  degree  of  corpulency.    The  tendency  is  r«thff 
to  make  tlic  incision  too  long. 

After  the  skin  and  superficial  structures  have  been  dividw. 
the  external  oblique  and  latissimus  dorsi  muscles  will  be  i 
pose<l.  The  fibres  of  these  nuisclos  are  in  this  .siliii 
vortical  They  should  be  divided  by  a  single  clean  <i* 
tlirougit  the  whole  length  of  the  inci-sion. 

The  layer  of  the  iutcrniil  oblique  will  next  come  ioW 
view.  The  fibres  are  found  running  somewhat  obliiiudj 
upwards  and  forwards.  Tliis  muscle  is  also  cleanly  diviiW 
through  the  whole  lejigth  of  the  original  wound.  In  ^ 
posterior  part  of  the  wound  the  fascia  luraboruni  will  prob- 
ably come  into  view. 

There  lu-e  now  exposed  a  few  of  the  hindermost  fibr»  o{ 
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the  transversjilis  muscle,  which  are  mntrly  transvenw  in 
diroction,  and  the  fascia  hnnboruni.  If  the  inrjision  have 
heon  made  as  describcfl,  the  aclinil  anioimt  of  tmiscle  tissue 
exposed  in  tiie  de{)ths  nf  tlie  wound  will  be  sli^-ht. 

The  muscle  an*l  the  fascia  are  now  dividi^d  to  the  full 
length  of  the  wound.  liefore  this  division  is  made  it  will 
probably  be  noted  that  the  twelfth  dorsal  nerve,  accompimied 
by  the  abdominal  branch  of  a  lumlmr  artt^ry.  sire  crossing 
the  area  of  the  ojiiTation.  It  is  as  well  t^  avoid  cutting  the 
little  artery. 

In  the  posterior  part  of  the  incision  the  clear  anterior 
liorder  of  the  (juaflratus  lumborum  will  be  seen  (Fig.  :i54). 
The  tibres  of  that  muscle  seldom,  if  ever,  need  to  be  divided.  I 
Broad  rectangular  rctnuturs  will  be  found  very  useful  at  this 
stage  of  the  operation. 

A  little  fat  may  now  come  into  view,  and  be  mistaken 
for  the  subperitoneal  tissue.  It  is  the  fat  beneath  the 
tranversttlis  fascia. 

This  fascia  nmst  be  sought  for  and  demonstrated,  and 
cleanly  divided  to  the  full  length  of  the  wound.  It  is  well 
to  commence  the  division  close  to  the  anterior  border  of  the 
quadratus  lumboruui. 

The  subperitoneal  fat  is  now  reached,  and  the  first  stage  of 
the  operation  is  completed. 

The  structures  above  named  must  lie  i  iit  cleanly  and 
deUberately.  The  experience  gained  by  many  dissections 
in  the  dissecting-room  will  enable  the  operator  to  perform 
this  stage  of  the  operation  very  quickly.  A  goo<l  anatomist 
can,  from  a  general  view  of  the  body,  judge  of  the  thickness 
of  the  tissues  through  which  he  will  have  to  pass. 

The  student  will  find  that  the  muscular  layers  are  com- 
paratively thin,  and  totally  unlike  the  thick  plates  of  muscle 
which  are  depicted  in  aiialonii)ai  te.xt-books. 

No  director  is  needed,  and  in  no  operation  is  that  dan- 
gerous weapon  more  out  of  place. 

The  parts  shuidd  not  be  divided  with  scissors.  All  that  is 
needed  Jire  a  scalpel  and  a  pair  of  dissecting  forceps. 

The  operator  will  seldom  be  delayed  by  the  need  of 
applying  pressure  forceps  to  a  bicetling  point. 

The  chief  error  in  this  stage  of  the  operation  is  due  to  the 
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ignoring  of  the  transversalis  fascia  and  the  Siilure  lo  con*- 
pletoly  divide  that  structure. 
1  Sf-rovil-Staye. — The  gut  is  now  sought  for.     When  gn** 

I    distension  of  the  abdomou  exists,  the  colon  very  frenuend^ 
bulges  at  once  into  the  wound  as  soon  as  the  tissues  around  iC' 
have  been  freed  by  the  finger. 

Failing  such  au  ajjiwaranee,  the  foretinger  is  introdui 
into   the   subperitoneal  tissue   and  the  colon  is  sought  fnr:. 
The    tingor    follows   the   anterior  surface   of  the  quwlrai 
luniboruui,  and  seeks  for  the  angle  which  exists  bctwcfii  ih; 
muscle  and  the  psoas  (Fig.  353). 

It  is  towards  this  angle  that  the  non-peritoneal  suriair 
colon  faces  in  cases  where  no  nieso-fttlon  exists.    In  swkiugft 
this  part  the  lower  end  of  the  kidney  will  be  felt,  and  it  must 
renii'inberod  that  the  bowel  Ues  on  a  piano  anterior  to  it 

It  is  essential  that  the  subjieritoueal  fat  be  well  open«i. 
/  up  with  the  examining  finger  or  fingers,  and  that  it  be  funlir 
separated  by  means  of  twif  pairs  of  dissecting  forceps.    Th^ 
exj><)sure  of  the  non-distended  bowel  is  impossible  unless  ihis 
be  done. 

In  corpulent  subjects  an  immense  thickness  of  tissue  »ilJ 
have  to  be  ploughed  through  before  the  colon  is  rea<>hed 

The  bowel  may  perhaps  be  recognised  in  the  depths  of  ih* 
woimd  by  the  thickness  of  its  coats  or  by  the  presenc*  of  • 
scybalous  mass.  In  such  case  it  should  be  gently  freed  «nJ 
drawn  into  the  more  superficial  part  of  the  wound  fw 
examination. 

The  surgeon  must  be  convinced  thai  his  fingers  a* 
behind  the  peritoneum — which  he  is,  indeed,  separating  frpni 
the  posterior  parietes — and  that  the  subperitoneal  fat  li'* 
been  fully  opened  up. 

Assuming  that  the  colon  has  not  yet  boon  discover«<l,  tl"* 
curved  foretinger  shoidd  be  placed  in  the  angle  K-umvu  tl" 
psoas  and  quadratus  luniborum  muscles,  and  the  pitcidit 
should  then  be  rolled  over  almost  upon  the  side  oper»t*" 
upon.  The  bowel  that  falls  into  the  finger  cannot  weD  ^ 
other  than  the  colon.     (See  Fig.  353.) 

Failing  the  rolling  over  of  the  body,  the  assistant  fW 
faces  the  surgeon  may  press  upon  the  anterior  abdomiB^ 
parietes  so  as  to  force  the  intestines  towards  the  loin. 
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The  surest  guide  to  the  non-distended  colon  is  the  feeUng 
which  is  cominimieated  when  its  coats  are  picked  up  between 
the  forefin<,'or  and  the  tliuinb. 

The  extent  of  the  non-peritoneal  surface  of  the  colon  will 
depend  in  part  upon  anatomical  conditions,  and  in  part  npon 
the  degree  of  distension  of  the  gut.  When  the  gut  is  not 
distended,  this  surface  cannot  be  expected  to  exceed,  and 
often  not  to  e([ual,  one  inch. 

The  gut,  when  brought  into  view,  may  be  identitied  by  the 
thickness  of  its  coats,  by  its  non-peritoneal  surface,  and 
possibly  by  the  existence  of  a  longitudinal  band. 

The  band  which  coiues  into  view  is  that  known  us  the 
posterior.  The  bauds  of  the  large  uitestine  are  well  seen  in 
the  ascending  colon,  but  are  less  clearly  iimrked  in  the 
descending  segment  of  gut,  the  longitudinal  layer  of  muscle 
becoming  more  evenly  spread  over  the  colon  as  the  rectum  is 
approached.  The  colon  can  be  recognised  by  many  means, 
without  wasting  time  over  a  search  for  the  posterior  longi- 
tudinal band. 

The  sacculi  of  the  colon  cannot  be  demonstrated,  as  a  rule, 
through  a  lumbar  colotomy  woimA  They  are  valueless  as  a 
means  of  identification. 

The  appendices  epiploica-  can  only  be  seen  when  tlic 
peritoneum  has  been  opened,  and  when  the  colon  has  been 
drawn  through  the  rent. 

It  is  when  great  difficulty  attends  the  identification  of  the 
bowel  that  Lund's  insutHator  may  be  used. 

In  the  search  for  the  bowel,  great  service  is  rendered  by 
good  broad  rectangidar  retractors  and  a  good  light 

It  is  to  be  remembered  that  the  colon  may.  on  the  right 
side,  be  absent  from  the  loin,  owing  to  a  congenital  de- 
formity. 

When  a  distinct  meso-colon  exists,  and  the  colon  is  empty, 
the  peritoneal  cavity  nnist  almost  of  necessity  be  opened  up 
and  a  loop  of  the  intestine  drawn  through. 

If,  however,  the  meso-colon  can  be  identified — and  on  the 
left  side  a  branch  of  the  inferior  mesenteric  artery  may 
indicate  it — the  separation  of  its  two  layers  is  not  as  a  rule 
difficiUt 

If  the  peritoneum  have  been  oiiened,  it  is  of  little  use  to 
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waste  time  in  atleiiipting  to  sew  up  the  rent  as  aflvised  by 
sooje.  In  the  rloep  wounds  which  are  inevitalik  in  corpulent 
subjects  the  closure  of  the  gap  in  the  membrane  may  be 
almost  impossible.  The  rent  made  will  most  probably  be 
large  and  irregular,  and  may  l)e  internal  to  the  bowel. 

I  have  never  seen  harm  arise  from  neglecting  to  close  an 
aecidental  or  deliberate  rent  in  the  peritoneum  in  this  situa- 
tion, and  it  is  remarkable  how  little  such  an  opening  of  the 
serous  cavity  afiects  the  results  of  the  operation. 

Should  distendi?d  coils  of  small  intestine  protnide  through 
the  laceration  in  the  serous  membrane,  and  make  their  way 
into  the  superficial  wound,  the  closure  of  the  rent  l>ecomes 
still  less  possible.  It  is  advised  in  one  text-book  that  the 
distended  loops  should  be  reduced  and  the  rent  in  the 
peritoneum  closed  by  sutures.  How  this  marvellous  man- 
oeuvre is  to  be  eft'eoted  the  writer  does  not  state,  nor  is  it 
explained  how  the  inflated  coils  are  induced  to  remain  quietly 
in  position  wliile  the  surgeon  is  sewing  up  the  peritoneum, 
nor  how  they  escape  injury  from  the  surgeon's  needle. 

Such  protruding  coils  reduce  themselves  when  the  dis- 
tension of  the  al)di)iiien  is  relieved. 

Third  Sfaijf. — The  bowel  is  fixed  ui  position  and  opened. 
If  the  colon  do  not  come  readily  into  the  woimd,  or  if  there  be 
difficulty  in  retaining  it,  its  walls  should  be  seized  in  a  vertical 
direction  by  self-hnttliiig  tongue  forceps.  No  more  of  the  coat 
of  the  bowel  shoidd  be  picked  up  in  the  forceps  than  is 
requirccl  to  give  a  hold  for  the  instrument.  It  is  in  the  part 
so  held  that  the  future  opening  may  be  made. 

It  is  needless  to  observe  that  the  opening  must  be  made 
in  the  non-j>eritoneal  segment  of  the  bowel,  and  therefore 
upon  its  po.sterior  surface. 

Gentle  pressure  exercised  upon  the  front  of  the  abdomen 
will  help  til  keep  the  gut  in  position.  The  more  completely 
the  subj)eriloneal  tissue  has  been  ojiened  up,  the  more  easily 
can  the  bowel  be  brought  into  view.  The  bowel  shoidd  be 
merely  drawTi  to  the  level  of  the  skin.  It  should  not  be 
dragged  out  as  a  loop  or  even  as  a  knuckle. 

By  means  of  a  large  curved  Hugedom's  needle  the  two 
extremities  of  the  parietal  wound  are  now  closed  by  sutures. 
Silkworm  gut  should  be  employed,  and  the  needles  shoidd  be 
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passfil  very  deeply,  so  as  to  include  all  the  divided  structures 
down  to  the  ftisria  hiniltoriuu. 

Probably  two  of"  such  dt'«!|)  sutures  on  either  side  of  the 
centre  of  the  wound  will  be  suttirient. 

They  shoidd  ail  be  passed  Ijefore  any  are  tied.  When 
they  are  tied,  tlie  skin  should  very  elosely  embrace  the  small 
dome  of  protruding  bowel  wliicli,  still  lield  by  the  tongue 
forceps,  presents  in  the  centre  of  the  incision.  The  appear- 
ance presented  will  l)e  nearly  identical  with  that  shown  in 
Fig.  352,  which  illustrates  the  same  stage  in  entcrotomy. 

As  the  edges  of  the  wound,  at  its  lateral  oxtrcuiities,  are 
being  brought  together,  the  bowel  should  be  drawn  a  little 
upon  by  means  of  the  forceps,  with  the  result  that  the  skin 
and  the  bowel  wall  are  brought  into  close  contiu-t. 

By  means  of  a  small  curved  Hugodom's  needle,  the  skin  is 
in  the  next  place  united  all  round  to  the  intestine  by  many  | 
points  of  .suture.     The  needle  should  only  concern  the  skin  on  ' 
the  one  hand,  and  the  museidar  coat  of  the  bowel  on  the 
other.     The   lumen   of   the  gut  should   on   no  account   be 
p«metrated.      Fine  silk  ttiay  be  used  for  thi.s  purpose. 

If  this  Ik-  well  done,  it  is  (juite  impossible  for  any  fiecal 
matter  to  find  its  way  into  the  depths  of  the  woimd ;  and 
should  there  be  a  rent  in  the  jieritoncum,  it  will  at  least  be 
efficiently  shut  off  from  communication  with  the  air. 

The  part  is  well  dusted  with  iodoform,  and,  indeed,  almost 
burie<l  under  that  powder. 

The  hard  pillow  is  removed,  and  the  patient's  body  is  a 
little  inclined  over  to  the  afi'ected  side.  A  piece  of  lint  well 
smeared  with  vaseline  is  at  hand  to  form  a  surfjvce  over 
which  the  escapuig  taral  matter  iimy  run. 

Finally,  the  tongue  forceps  are  removed  from  the  gut,  and 
An  opening  is  inadc  into  the  bowel  by  means  of  a  small 
Scalpel.  The  opening  is  quite  large  enuugh  if  it  will  admit 
the  point  of  the  little  Hnger.  The  amount  of  flatus  and  fa^ics 
that  escapes  varies  remarkably.  If  a]n'rients  have  liccn  lul- 
niinistered,  and  the  sickness  has  not  been  great,  pints  u|)on 
pints  of  fluid  fa-cal  matter  may  giish  from  the  opening.  If, 
on  the  other  hand,  opium  has  been  for  some  time  employed, 
nothing  but  a  little  tiaius  may  escajie,  and  many  hours,  or 
even  several  days,  may  elapse  before  any  solid  matter  escapes. 
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By  means  of  a  curved  Hagcdorn's  needle  of  medium  size, 
or  a  curved  needle  in  a  handle,  the  final  sutures  are  intro- 
duced. They  concern  the  whole  thickness  of  the  coals  of  the 
bowel  on  the  one  hand,  and  the  skin  on  the  other.  Silkworm 
gut  should  be  the  material  employed. 

The  needle  is  introduced  through  the  skin,  and  its  point  is 
made  to  appear  in  the  interior  of  the  bowel.  A  fresh  needle 
and  a  fresh  thread  are  employed  for  each  suture.  If  the  suture 
be  passed  in  the  ojvposite  direction — i.e.,  from  the  mucous 
mcmbraof  to  the  skin — a  fieeal  seton  is  practically  drawn 
through  the  tissues. 

Silk  should  not  be  employed,  as  it  favours  the  passage  of 
intestinal  Huid  along  its  tibres  by  capillary  attraction.  Of  all 
ligature  materials,  it  is  the  one  least  well  suited  for  the  present 
purpose. 

The  method  of  passing  a  large  curved  needle  armed  with 
silk  through  the  skin  on  one  side,  across  the  lumen  of  the  gut 
and  through  the  skin  on  the  opposite  side,  is  to  be  condemned. 
The  silk  becomes  soaked  with  focal  matter  in  its  passage,  and 
through  the  integimients  upon  one  side  of  the  woimd  at  least 
this  foul  thread  is  drawn. 

In  securing  the  bowel,  it  is  well  to  avoid  too  many  stitches, 
too  large  needles,  and  too  thick  suture  material  It  is  well 
also  that  the  opening  into  the  colon  should  be  at  lirst  at  least 
quite  smalL  There  is  no  object  in  opening  the  gut  with  the 
cautery. 

On  no  account  shoidd  any  drainage-tube  be  employed. 
The  wound  should  heal  by  first  intention. 

Comment. — The  only  difficult  part  of  the  operation  con- 
sists in  the  search  for  the  colon,  when  that  part  of  the  bowel 
does  not  readily  present.  In  the  great  majority  of  the  cases 
the  colon  at  once  makes  itself  evident. 

It  is  remarkable  that  on  the  right  side  the  duodenum  has 
been  opened  in  mistake  for  the  colon,  and  on  the  left  side  the 
stomach.  A  hypertrophied  and  distended  coil  of  small  intes- 
tine has,  with  some  better  reason,  been  opened  in  the  place  of 
the  large  gut 

If  the  colon  have  been  well  freed  from  its  connections  in 
the  depths  of  the  wound,  there  is  no  need  of  any  esjMicial 
instrument  for  drawing  the  gut  forward  towards  the  skin. 
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Hie  surgeon  should  aim  at  making  the  smallest  possible  f 
opening  in  the  colon.     It  can,  if  need  be,  be  enlarged  later. 

The  transversalis  fasoia  may  readily  be  mistaken  for  the 
peritoneum,  especially  where  the  bowel  appears  to  glide 
beneath  it.  The  recognition  of  this  fascia  is  a  matter  of 
primary  in)jM)rtance. 

The  bulging  peritoneum  may  be  mistaken  for  the  bowel. 
This  error  will  not  happen  to  one  who  is  familiar  with  the  feel 
of  the  colon  when  picked  up  between  the  finger  and  thumb. 

It  must  be  remembered  that  the  bowel  may  be  empty 
when  exposed,  and  this  even  when  a  cancerous  .stricture  of  the 
fwtum  is  known  to  exist  This  condition  of  empty  colon  is 
more  usually  met  with  on  tlie  left  side,  and  in  ray  experience 
^do  not  happen  to  have  met  with  it  exeejit  on  that  side. 

A  very  fat  loin  introduces  a  difficulty  in  the  operation.  It 
"ittst  be  met  by  a  free  incision,  by  a  thorougli  divi.sion  of  each 
'aver  of  tissue  along  the  whole  length  of  the  original  wound, 
*"<!  by  the  use  of  good  retractors  and  a  good  light. 

If,  after  every  po.ssible  search  has  been  made,  and  ever}' 
fi'tpedient  exhausted,  no  colon  can  be  found,  the  best  course  is 
^  open  the  abdomen  in  the  middle  line  by  a  small  incision, 
"'•i  to  introduce  two  fingers  to  seek  for  the  howcl.  The 
*?Tient  needed  may  possibly  be  found,  and  be  ultimately 
opened  through  the  original  lumbar  wound.  The  ui(;dian 
uwision  is  then  of  course  at  once  closed. 

If,  however,  it  be  discovered  that  the  part  of  the  «?olon  it 
■*  *iosiretl  to  reach  from  the  loin  is  below  the  seat  of  the 
truction,  or  if  a  malignant  growth  is  found  to  occnjiy  the 
•t  of  the  intended  artificial  ujiening,  or  if  there  be  defurmity 
**'  the  colon,  or  any  condition  which  may  render  the  com- 
P'^tion  of  the  lurabiw  ojicration  impossible  or  undesirable 
^^f-'Tx  the  surgeon  shoidd  ilruw  the  cax-um  to  the  median 
"^^tind,  and  fonn  an  artificial  opening  in  it  there.  Failing 
'"**».  he  should,  through  the  mediim  incision,  open  the  lowest 
»va.ilable  coil  of  the  ileum. 

In  these  eases  there  is  little  to  recommend  the  practice 
opening  the  first  coil  of  small   intestine   which   presents 
ihi-otigh  the  loin  after  the  colotomy  has  been  abandoned. 
Modifications  of  the  Operation. 
(K\CiAotomya  Dfuy  Temjis. — When  the  symptoms  are  not 
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urgent,  tht;  operation  may  be  carried  out  in  two  stjigea  Tlie 
bowel  is  sought  for,  and  is  fixed  to  the  skin  by  niunorous 
siipcrKcia]  siitiircs  prwisely  in  the  manner  described.  Care 
should  be  takfn  that  no  suture  extends  through  the  mucous 
linin ,' of  the  bowel.  The  part  is  well  dusted  with  iodoform, 
and  after  an  inti-rval  of  soim-  hours,  or  .sonic  da3's.  the  opera- 
tion is  completed  by  opening  the  colon. 

By  this  means  the  risk  of  suppuration  in  the  wound,  and 
in  the  connective  tissue  ]>liino.s  around  it,  is  reduced  to  a 
mininmm.  Primary  hciding  is  more  certainly  secured:  and  if 
the  peritoneum  shoultl  have  been  opened  in  the  operation, 
the  prospect  of  any  trouble  following  is  greatly  redu(^ed. 

In  cases  where  the  patient  is  stout  and  the  loin  deep,  or 

wliore  there  has  been  dittieulty  in 
drawing  the  bowel  to  the  surface, 
or  wlicre  much  restlessness  is  an- 
ticipated, the  securing  of  the  gut 
by  numerous  superficial  sutures 
in  the  manner  just  described  may 
not  suffice.  Tlie.so  tine  stitches 
may  he  unduly  drugged  upon,  and 
some  of  them  may  cut  their  way 
ouL  In  sui'h  case  the  gut  will 
be  found  to  have  retreated  to  the 
d(^j)ths  of  the  woiukL 
In  these  circimistanccs  the  bowel  may  be  secured  by 
means  of  hare-tip  j>ins.  Two  pins  are  employed,  and  ore 
passed  througli  the  bowel  at  the  distance  of  about  three- 
fourths  of  an  inch  from  each  other.  They  are  at  right  angles 
to  the  line  of  the  woimd.  There  is  no  need  to  pa.ss  the  pins 
through  the  eflgcs  of  the  woimd  ;  it  will  sulHco  if  they  simply 
lie  across  these  (Fig.  355).  A  little  gauze  or  a  small  lengtli 
of  drainage-tube  is  interposed  between  the  ends  of  the  j)ins  and 
the  skin.  The  pins  must  bo  exceedingly  fine,  and  the  punctures 
profluced  in  the  bowel  shoulil  be  at  once  buried  by  iodoform. 
Mr.  Jacol>Kon  uses  fine  steel  pins,  which  are  "sufficiently 
tempered  to  be  slightly  Hexile,  thus  yielding  a  little,  a  point  of 
natch  importiuice  when  the  knuckle  of  the  colon  ha.s  to  be 
dragged  up  to  Ibe  surface  of  a  very  fat  lorn,  and  thus  exerts 
much  tension  on  the  pins." 
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eud  of  the  first  stage. 
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Mr.  Davies-C'ollej'  has  sliown  that  symptoms  of  strangula- 
tion may  be  iudiui'd  by  the  forcible  retention  of  a  loop  of 
bowel  in  the  wound. 

Mr.  Howse  adopts  the  following  plan  of  fixing  the  colon: — 
Two  pairs  of  ]ires.sure  forceps  are  made  to  grasp  small  folds  of 
the  muscular  (-oats  of  the  colon.  They  should  be  applied  with 
sutticient  force  to  hold  the  bowel,  but  not  to  cause  sloughing. 
They  are  placed  aliout.  half  an  inch  apart,  and  at  right  angles 
to  the  line  of  the  inci.sion.  The  forceps  are  laid  flat  on  the 
skin,  and  kept  in  position  by  broad  strips  of  plaster  until  the 
time  cotiies  for  establishing  the  artificial  anus. 

(b)  Till-  Cl4)f)itre  of  the  Linver  End  of  thr  (Julian. — In  cases  in 
which  a  permanent  artiticial  anus  has  been  established,  ffcces 
may  collect  Iwtween  the  ti.stula  find  tlie  seat  of  the  stricture, 
and  severe  symptoms,  ideutical  witli  those  uf  intestinal 
ol)struction,  may  be  produced.  Such  syiuptoms  may  occur, 
as  Mr  Brj'ant  has  pointed  out.  when  a  free  outlet  fur  fiecal 
matter  exists  at  the  new  opening. 

In  cases  of  rectal  cancer,  also,  much  trouble  may  be  occa- 
sioned by  the  continued  passage  of  a  little  ficcal  matter  into 
the  bowel  below  the  artificial  junis,  by  the  trirkliiig  of  the 
same  over  the  ulcerated  surface,  and  by  the  decomywsition  the 
retained  matter  induces. 

To  jtrevent  the  passage  of  fajces  into  the  lower  segment  of 
the  colon  many  means  have  been  devise*!. 

Mr.  P.  Jones  (Brit.  Med.  Jonni.,  April  24th,  18S6)  detaches 
the  mucous  membrane  from  the  upj)er  segment  of  the  bowel, 
and  so  adjusts  it  by  sutures  lus  to  make  it  close  over  the  open- 
ing into  the  lower  portion  of  the  colon.  This  operation  can 
be  best  carried  out  when  the  artificial  anus  has  bct-u  in 
existence  for  some  lime.  The  lower  segment  of  the  colon 
should  be  well  flushed  and  cui[)t!cd  by  a  good  irrigator  before 
this  measure  is  carried  out. 

Miuielung  (('entrdlhlntf  fur  ('hirnrf/ie,  No.  23,  I8,S4) 
a<lviseH  that  the  colon  lie  completely  divided  in  a  transverse 
dintctiou,  and  that  the  distal  end  bo  closed  by  invagination 
and  two  rows  of  sutures,  and  be  tlicn  drojiped  buck  into  the 
aixlomea     The  proximal  end  is  sutured  to  the  wound 

Tliere  are  many  objections  to  this  method.  The  opera- 
tion involves  tiiue.     The  operation  area  is  very  limited.     The 
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peritoneal  cavity  is  freely  opened.  Any  ftecal  matter  which 
may  be  lo<lged  in  the  lower  soffuient  of  the  bowel  is  porrofr- 
nently  encliisod  there. 

In  Jones's  operation  time  iiitiy  be  aUowiwI  for  the  lower 
.segment  of  the  colon  to  empty  itself,  which  it  usually  docs. 
The  closure  may  be  postponed  until  all  the  urgent  symptoms 
have  passed  away,  and  the  distal  end  of  the  bowel  may  be 
well  washed  out  before  it  is,  as  it  were,  sealed  up. 

The  After-treatment.— The  actual  wound  is  dusted  with 
iofioi'tinii,  and  all  (he  skin  aroun<l  is  well  covered  with 
vaseline.  A  large  pad  of  absorbent  wool  is  placed  over  the 
artiHcial  opening,  and  retained  by  means  of  a  many-tailed 
bandage. 

So  long  as  there  is  a  copious  escape  of  ftecal  matter,  no 
bandage  should  be  applied. 

The  jiatl  of  wool  nuist  be  changed  as  often  as  it  is  soiled, 
and  the  exclusive  attention  of  one  nurse  may  be  occupied  in 
keeping  the  patient  always  clean. 

\Mieu  the  disehargu  is  very  free,  a  pad  of  loose  "  tonax," 
covered  with  a  layer  of  wool,  will  be  found  to  be  more  con- 
venient. 

The  main  feature  in  the  nursing  is  that  the  part  must  be 
kept  clean  The  skin  should  not  be  rubbed  clean,  but  should 
be  cleansed  by  a  stream  of  warm  carbolised  water,  which  is 
received  in  a  kidney-shaped  tray.  This  method  involves  no 
more  trouble  luid  no  niore  time  than  the  patting  and  rubbing 
process  which  is  caiTied  out  with  innuinerable  pledgets  of 
cotttm-wool. 

After  each  wash  Log,  the  skin  is  very  gently  dried,  is  once 
more  covered  with  vaseline,  and  perhaps  dusted  with  iodoform. 

If  the  wound  were  to  need  to  bo  washed  every  fifteen 
minutes  during  the  tirst  day  or  so,  it  would  not  bo  too  often, 
and  would  eertidnly  be  better  than  to  allow  a  freshly-united 
incision  to  remain  for  an  hour  or  more  poidticed  with  faecal 
matter. 

The  use  of  a  substantial  flannel  bandage  mil  be  found  to 
be  inconvenient 

During  the  first  few  days  the  patient  should  keep  very 
quiet,  should  lie  upon  the  buck,  or,  if  the  position  be  altered 
at  all    should  turn  over  towards  tho  woimded  side.    The 
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attachments  of  the  giit  will  be  dra^fged  ujwn  if  the  patient  lie 
upon  the  sound  side. 

The  discharjjfe  of  fifcal  matter  from  the  bowel  may  hv 
delayed  for  hours,  or  eveu  for  days. 

The  opening,  as  already  stated,  is  at  first  very  small;  and  if 
it  siittice,  well  and  good.  If,  however,  hard  scybala'  have  to 
escape,  then  the  opening  must  be  in  due  course  <lilated,  and 
this  may  be  conveniently  eftected  by  sea-tangle  t£nt.s.  Two 
or  more  tents  may  be  introduecd  at  a  time,  and  ntire  must  be 
taken  that  they  do  not  slip  into  the  bowel.  The  escape  of 
large  masses  of  fuioal  matter  is  facilitate*!  by  means  of 
enemata  given  through  the  artificial  anus.  Limd's  forceps 
may  in  some  special  cases  need  to  l;e  used. 

An  ajierient  given  on  the  fifth  or  sixth  day  after  the 
operation  has  often  an  oxcL'llent  effect. 

Prolapse  of  the  gut  at  the  artificial  opening  is,  so  far  as 
my  experience  goes,  but  rarely  met  with.  A  small  openi/ig  in 
the  gut,  primary  hi>;ding,  and  the  maintenance  of  a  healthy 
condition  of  the  mucous  membrane,  appear  to  be  the  main 
t»ctors  which  assist  in  ])reventing  this  comphcatinn. 

The  skin  arotmd  the  artificial  aniis  may  become  very  raw 
)m«l  inflamed.  This  is  especially  apt  to  be  the  case  when  the 
fistula  is  est4vlilishcd  near  to  a  malignant  growth,  as  when 
the  ea'cum  is  opened  in  the  iliac  rci^ion  for  cimcer  of  the  ileo- 
ciecal  valve. 

In  these  circumstances,  a  frequent  washing-out  of  the 
bowel  with  an  antiseptic  lotion,  and  the  most  scrupulous 
attention  to  the  clcaidiness  of  the  part,  will  effect  much. 

Properly-shaped  pieces  of  lint  snaked  in  oil  may  prevent 
some  of  the  fsecal  matter  from  running  over  the  skin,  hut  no 
contrivance  that  I  have  as  yet  seen  has  prevented  it  entirely. 

An  irritating  condition  of  the  intestinal  contents  may 
dejK'nd  upon  some  grave  digestive  disturbances. 

The  matter  that  escapes  from  the  bowel  is  sometimes 
almost  as  irritating  as  caustic  [lotash.  On  the  other  hand, 
when  the  fistula  has  been  made  in  the  lesser  bnwel,  I  have 
ol>served  the  escaping  fluid  to  be  acid.  It  is  well,  in  any 
case,  that  its  reaction  should  Im-  nofz-d. 

After  a  radical  alteration  of  diet,  I  have  noticed  the  matter 
escaping  from   the   fistula   to   cease  at   once  to  be   unduly 
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irritating.  Washing-out  of  the  bowel  has  good  ofifcct,  but  more 
important  is  such  good  nursing  that  faecal  matter  is  never  in 
contact  with  the  inttiuned  skin  for  more  than  a  moment. 

In  these  eases  of  acutely-inflamed  skin,  ointments  some- 
times answer  well,  and  an  ointment  made  with  balsam  of 
Peru  will  be  found  as  useful  as  any. 

In  some  cases  ointments  apytcar  to  do  harm  ;  and  lotions, 
especially  the  lotion  of  rectified  spirit  imd  lead,  may  answer 
wondcrfiiUy. 

In  other  instances  the  parts  may  be  kept  very  dry,  and 
may  be  dusted  with  bicarbonate  of  soda,  or  with  boracic  or 
benzoic  acid. 

The  intense  pain  experienced  when  the  skin  is  acutely 
inflamed  may  be  in  some  degree  relieved  by  cocaine. 

The  skin  is  apt  to  giw  more  trouble  when  the  fjaecal 
fistula  is  in  the  median  line,  or  in  the  iliac  regions,  than  when 
it  is  in  the  loin. 

I  have  seen  the  symptoms  of  iodoform-poisoning  follow  the 
liberal  dusting  of  a  colotomy  wound  mih  thsit  powder ;  and 
this  dan.'er  is,  I  think,  especiidly  to  be  looked  for  when  much 
raucous  mcinbrano  is  oxposod.  Iodoform  may  also  produce 
an  inflamed  condition  of  the  integument.  In  such  case  il  may 
be  discarded  for  creolin  powder. 

The  disturbing  symptoms  produced  by  the  presence  of 
fiEcal  m.itter  in  the  colon  Ix'low  the  artificial  opening  may  be 
relieved  by  the  systematic  washing-out  of  that  part  of  the 
bowel,  and  by  the  subsequent  closure,  if  need  be,  of  its  up]ier 
extremity. 

The  diet  in  these  cases  should  be  spare  and  nourishing, 

land  of  such  a  kind  as  to  leave  the  loast  possible  residue  in  the 

(intestine.     The  consumption  of  milk  in  considerable  quantity 

appears   to  encourage  the  formation   of  scybalaa.     A  liberal 

amount  of  vegetable  matter  should  be  a  feature  in  the  diet. 

After  the  wound  has  healed,  and  the  recovery  from  the 
operation  is  complete,  the  jtatient  may  be  fiirnished  with  a 
simple  IhjIi  which  will  permit  a  pad  of  wool  or  some  folds 
of  linen  to  be  held  in  place  when  the  patient  is  moving  about 
The  simpler  the  belt  the  better,  and  it  must  be  so  constructed 
as  to  be  readily  unfastened.  The  various  plugs,  cups,  bags, 
and  pessaries  which  have  been  devised  for  the  use  of  patients 


after  colotomy  are,  so  far  as  I  have  seen,  more  or  less  useless.  ; 
After  a  short  trial  they  are  visiuiUy  abandoned  for  some  simple  / 
arrangement  of  cloths  or  pads  which  the  patients  have  them- 
selves devised. 

ILIAC   COLOTOMT. 

Instruments  required. — Scalpels :  hlunt-poinlt-d  bistoTiry; 
8c'i.H.sors  .  pro.s.siire.  dissecting,  and  artery  forf  eps  ;  blunt  hooks ; 
rectangular       retractors  ; 


(■ur\'ed 
-  hokicr ; 
kidney- 
sutures, 


straight       and 
needles  ;    needle 
sponge  -  holder  ; 
shapctd  receiver; 
etc. 

Position  and  General 
Arrangements,  as  for  ab- 
dominal section. 

The  Operation.— The 
following  description  of 
the  operation  is  that  given 
by  Mr.  Harrison  Cripps 
("  Diseases  of  the  Rectum," 
2nd  edition,  page  452) : — 
"  As  a  guide,  I  take  an 
imaginary  line  from  the 
anterior  suioerior  spine  to 
the  umbilicus  ;  the  in- 
cision, two  and  a  half 
inches  long,  crosses  this 
at  right  angles,  one  inch 
and  a  half  from  the 
superior  spme.  Half  the 
cut  is  above  and  half 
below  the  imaginary  line, 
ing  the  incision,  the  skin 


Fig.  3M.— A,  ixriBioj!  Kon  11x1.0  ooLoroirr; 

B,     ball's     OPEOATIOit    rOB     THB     BABICAL 
C1TBS  or   UEKKIA  :     TUB   WOITVI)    IB  OLOSKD. 

(The  BUturr  plato  is  shown  in   the  upper 
put  of  the  figure. ) 


as  shown  in  Fig.  356.  In  raak- 
should  be  drawn  a  little  inwards, 
ao  as  to  make  the  opening  somewhat  valvular.  Tlie  peri- 
toneum being  reached,  it  is  pinched  up  by  tine  f<irceps  and 
an  opening  made  sufficient  to  admit  the  finger.  The  intes- 
tines being  protected  By  the  finger,  the  peritoneum  is  divided 
by  scissors  to  nearly  the  full  length  of  the  cutaneous  incision. 
The  colon  may  now  at  once  show  itself,  and  can  easily  be 
IT  2 
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recognised  by  its  lonj^ituflinal  liaiids,  its  glandiilic  epiploicae, 
and  by  its  reguliir  (convoluted  surface.  In  about  a  third  of  my 
cases  the  large  intestine  presented  at  onco ;  in  the  others,  either 
the  small  intestine,  omentum,  or  mesentery  appeared  tirst.  If 
any  of  these  latter  present,  they  must  be  pushed  back  and  the 
colon  sought  for  by  the  finger.  Sometimes  it  can  be  detected 
by  the  hard  scybalous  masses  within  it,  or  it  can  be  traced 
up  after  passing  the  finger  into  the  pelvis  and  feeling  for  it  as 
it  crosses  the  brim.  Great  care  should  be  tiiken  to  prevent 
any  of  the  small  intestine  from  protruding,  othcrwi.se  a  con- 
siderable tlitlieulty  may  be  experienced  in  reluming  it  into 
the  abdominal  cavity. 

"  The  colon  being  found,  a  loop  of  it  is  <lrawn  into  the 

wound.  In  order  to 
avoid  the  prolajise 
which  is  likely  to 
occur  if  loose  folds  of 
the  sigmoid  flexure 
remain  ininiediately 
above  the  opening, 
I  gently  draw  out  tw 
nutcli  loose  bowel  as 
will  readily  come, 
passing  it  in  again  at 
the  lower  angle  as  it 
is  drawn  out  from  above.  In  this  way,  after  passing  through 
one's  fingers  an  amount  varying  from  one  to  several  inches,  no 
more  will  come.  Two  provisional  ligatures  of  stout  silk  are 
now  pas.sed  through  the  longitudinal  musciUar  band  opposite 
the  mesenteric  attachment  (Fig.  357).  These  provisional 
ligatures,  the  ends  of  which  are  left  long,  help  to  steady  the 
bowel  during  its  subsequent  stitching  to  the  skin,  and  more- 
over, are  useful  as  guides  wlieji  the  bowel  is  ultimately  opeuedi 
They  should  be  about  two  inches  apart. 

"  The  bowel  is  now  temporarily  returned  into  the  cavity. 
With  a  ]iair  of  fine  forceps  the  parietal  peritoneum  is  picked 
up  and  attached  to  the  skin  on  each  side  of  the  incision,  the 
muscular  coats  of  the  abdominal  wall  not  being  included.  Four 
sutures  of  fine  Chinese  silk  arc  sufficient,  two  on  each  side,  an 
inch  and  a  half  apart  (Fig.  357). 
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Hg.  367 

The  fonr  tatnrea  •eciuiDg  tliu  {leritoueam  to  the  skin 
ure  ahown.     (Jiarrimn  Chpp*.) 
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'The  bowel  is  again  drawn  out,  and  tixed  to  the  skin  and 
p»ric'tal  peritoneum  by  seven  or  eiglit  fine  ligature^s  on  either 
iide,  the  last  suture  at  each  angle  going  across  irom  one  side 
to  the  other.  The  Iwwel  should  be  s<i  aitachcfl  us  to  have 
twfHiiirds  of  its  circunif'erenco  oxtornal  to  the  sutures.  By 
turning  the  bowel  slightly  over,  the  lower  lougitudiiml  band 
can  be- I'learly  seen,  and  it  is  best  to  pass  the  siUures  for  the 
lower  side  through  this,  since  it  is  a  strong  portion  of  the  gut 
(Fiff.  358).  The  upper  longitudinal  band,  through  which  the 
provisional  ligatures  have  already  been  passed,  is  seen  in  the 
middle  line  of  the  wound.  The  bowel  being  now  turned  down- 
vud&,  the  opposite  line  of  sutures  are  inserted  close  to  ita 
mesenteric  attach- 
ment. No  longitudi- 
nal band  can,  how-  /».  *  ?5 
ever,  here  be  seeiL  if 

"The  sutures,  of 
the  finest  Chinese 
"ilk,  are  passed  by 
•mall,  partly-curved 
Medles,  the  needle 
PMsing  through  the 
ilun  one-eighth  of  an 
inch  from  the  mar- 
gin.  then  through  the 

pwietftl  layer  of  the  pentoneuui.  and  lastly,  jmrtly  through  the 
muscular  coat  of  the  bowel,  groat  care  beiug  tnkcn  to  avoid 
Pwforating  the  mucous  membrane.  It  is  easier  to  pass  all  the 
'kj^ads  before  tying  them  up. 

"The  womid  should  be  most  carefully  and  gently 
*le»ned ;  the  threads  can  tiien  lie  all  tied  with  moderate 
tightness. 

"If  (he  case  is  urgent,  the  bowel  may  now  be  opened ;  if  not, 
•piece  of  green  protective  is  put  over  it — a  necessary  precau- 
lion,  to  yjrevent  the  gramdations  adhering  to  the  gauze.  The 
'hole  is  covered  wth  an  untiscplic  dressing,  an  additional 
thick  pad  being  placed  over  the  site  of  the  wound.  A  broad 
flannel  bandage  is  then  wound  tirmly  around  the  abdomen, 
aoasto  ensure  con.siderable  pressure." 

The  After-treatment.  —Mr.  Cripps  then  continues : — "  The 
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Fig.  3.iS.— n-iAc  roi.oToinr. 

The  futures  are  in  poutioD,  but    not  yet  tied. 

{HarriioM  Crippi,) 
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wound  is  best  flresscd  on  the  followmg  day,  to  make  stire  tint 
nothing  has  been  unplaoed. 

"  If  all  goes  wfU,  tht  dressings  may  be  reapplied,  and lli» 
bowel  not  opened  till  the  fifth  or  sixth  day.    ...    All  lijv- 
tiires  may  be  safely  removed  by  the  ninth  day.  or  earlirtir 
there  is  redness  around  them.     Firm  pressure  with  a  pad  oai 
bandage  mil  be  required  for  some  time  later." 

In  many  nases  the  wound  heals  by  first  intention  :  in  the 
rest  by  granulation.  In  these  latter  cases  much  contraclion  rf 
the  oritico  may  take  place. 

Other  points  in  the  after-treatment  of  the  patient  and  tl» 
artificial  opening  have  been  already  considered  (page  31)8), 

Modifications  of  the  Operation.  —  1.  Many  suivcnM 
advise  an  ini;ision  piinille!  with  the  outer  third  of  PoupirtI 
ligament,  and  only  hiilf  an  inch  above  it  Others  pUce  tin 
incision  an  inch  froui  the  ligament 

Luke  and  Adams  made  use  of  a  vertical  incision  eslotml 
to  the  epigastric  artery.  Ball  employs  an  incision  about  Suit 
inches  in  length  in  the  left  linea  semihmaris. 

2.  In  the  older  methods  of  operating,  a  loop  of  the  liS' 
moid  fle.xure  was  drawn  well  out  into  the  wound,  and  «• 
secured  by  means  of  two  threads  which  transfixed  the  meso- 
colon close  to  its  att4u;hment  to  the  bowel  This  protediil« 
has  been  revived  by  Mr.  .tVilingham.  The  intestine,  when  hd 
by  the  threads  that  transfix  the  meso-colon,  is  furtk* 
secured  by  means  of  a  number  of  inteiTupted  sutures,  whick 
attach  the  intestinal  wall  to  the  skin. 

Mr.  Rose  also  secures  the  gut  by  means  of  a  thread  whicli 
is  passed  to  and  fro  through  the  meso-colon,  and  abso  through 
the  margins  of  the  wound.  By  tightening  this  ligature,  tin 
parietal  and  the  visceral  peritoneum  are  brought  into  d* 
contact  {Laiiri't,  Jan.  31st,  IfsDl). 

3.  By  drawing  the  knuckle  of  gut  weU  forward  into  tl* 
wound,  a  good  spur  is  formed  at  the  point  opened,  and  tti* 
spur  serves  lo  prevent  ftecal  matter  from  finding  its  way  inu> 
the  distal  segment  of  the  gut. 

To    obviate    the    tendency    of    the    bowel    to    proini  ■>«  ~ 
Mr.  Allingham  recommends  the  excision  of  all  the  siipertliK'U* 
bowel  with  its  meso-colon  after  it  has  been  pulled  out  of 
wound  as  far  as  is  possible     As  much  as  seven  inches  of 
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have  thus  been  removed.  There  is  nothing  f.o  recommend 
this  niMtilntion,  unci  most  surgeons  will  join  with  Mr.  Bryant 
and  others  in  their  condemnation  of  this  uncouth  proceeding. 

4.  Maydl's  operation  (Centralbltttl  fur  Ckirnrgie,  No.  24. 
1888)  is  thus  described  by  Dr.  Senn  : — 

He  ofMuis  the  peiitoneal  cavity  by  Littre's  incision,  and 
draws  a  loop  of  intestine  forwards  until  its  mesenteric  attach- 
ment is  on  a  level  with  the  external  incision. 

Through  a  sht  in  tin-  mesentery  close  to  the  gut  is  inserted 
a  hard  rubber  cylinder  wTiipped  in  iodoform  gauze.  A  goose- 
quill  will  imswer  the  same  purpose. 

This  de\nce  holds  the  intestine  in  the  wound,  and  prevents 
its  return  into  the  abdominal  cavity.  By  means  of  a  row  of 
sutures  pliu-ed  on  each  side  of  the  prolapsed  gut,  and  including 
the  serous  and  muscidar  coats,  the  two  limbs  of  the  ilexure. 
in  so  far  as  they  lie  in  the  abdominal  wound,  are  stitched 
together  beneath  the  rubber  support. 

If  the  mtestiui;  is  to  be  opened  immediately,  it  is  stitched 
to  the  parietal  pcrttoneiun  of  the  abdominal  incision,  and  the 
latter  protected  by  iodoform  coUwlion.  If  the  bowel  is  to  bo 
incised  later,  the  latter  is  not  stitched  to  the  peritoneum,  but 
surrounded  by  ioflofomi  gauze  packed  in  beneath  the  rubber 
support,  the  imtsion  of  the  bowel  being  made  four  or  six  days 
later. 

If  the  artificial  anus  is  to  be  a  penrmnent  one,  a  transverse 
opening,  including  i>ue-third  of  the  jxiriphory  of  the  bowel,  is 
made  by  the  thermo-cautery,  druinuge-iubes  are  iu.serted  into 
the  two  lumina,  and  the  intestine  is  carefully  washe<l  out  If 
the  progress  of  the  case  be  satisfactory,  the  bowel  is  cut  through 
completely  in  two  or  three  weeks,  the  rublier  .support  serving 
a  useful  puqjose  as  a  guide  in  making  this  incision.  A  few 
sutures  will  serve  to  secure  the  cut  end  to  the  skin. 

If  the  direction  of  the  muscular  fibres  has  been  respected 
in  making  the  abdominal  incision,  the  patient  is  provided  with 
such  an  efficient  sphincter  tliat  a  large  drainage-tube  is 
rwpiircd  to  keep  the  opening  patulous. 

Should  the  artificial  anus  be  only  a  temporary  one,  the  , 
incision  in   the  intestine  is  made  in  a  longituilinal  direction,  l 
WTien  it  has  become  desirable  to  close  the  artificial  opening, 
the  rubber  support  is  removed,  after  which  tlie  bowel  retract*. 
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and  the  opening  often  closes  without  any  further  treatment. 
If  the  adhesions  are  too  fimi  for  this,  they  are  reinoved. 
and  the  bowel  is  sutured  and  returned  into  the  peritoneal 
cavity. 

5.  Ijftuenstein  first  sutures  the  pi'riiuncuin  to  thi-  skin, 
thus  lining  the  external  incision  with  tluit  membrane.  He 
then  draws  out  a  loop  of  intestine  and  closes  the  parietal 
wound  by  .sutures  passed  thruHgli  the  meso-colon  of  the 
extruded  portion  of  gut.  Finally,  the  serous  covering  of  each 
limb  of  the  prolajised  loop  is  stitched  through  its  entire 
eiriMUKfcrence  to  the  parietal  peritoneum.  The  gut  can  now 
be  opened  {Ceniralhlnltjur  Chirwrgie,  No.  24.  18b«). 

6.  Verneuil  employs  a  nearly  vertical  incision,  and  draws 
a  knuckle  of  gut  into  the  wound  us  large  as  a  pigeon's  ^^'nt_ 
This  is  transtixod  by  two  acupuncture  needles,  which  lie  on 
the  parietes  and  keep  the  gut  in  place.  The  exposed  bowel  is 
imited  to  the  margius  of  the  parietal  wound  by  many  sutures, 
tiud  the  protruding  knuckle  is  then  excised.  The  buvvcl  wall 
bulging  into  the  large  opening  thus  made,  eftecluully  blocks 
the  passage  leading  into  the  segment  of  the  colon  below  the 
new  anus  {La  Fnincn  Mhlicalc,  l«)i7). 

7.  Hidl  seciu-es  the  bowel  above  and  below  the  future 
arlitiriul  opening  by  means  of  two  special  clamps.  The  gut 
is  then  tixcd  to  the  parietal  wound  by  means  of  sutures  which 
trausrix  the  skin,  parietal  peritoneum,  and  whole  thickness  of 
the  walls  of  the  bowel  The  intestine  is  opened,  and  the 
clamps  are  removed.  The  ojieration  is  described,  and  the 
instruments  employed  figured,  in  Mr.  Bdl's  work  upon  "  The 
Rectum  and  Anus"  (London,  1S.S7,  jiage  366). 

8.  Mr  Paul  divides  the  bi>wel,  invaginates  the  distal  end 
as  in  Senn's  method,  and  returns  it  into  the  abdomea  Into 
the  proximal  end  a  glass  tube  one  inch  in  diameter  is  tied. 
To  the  end  of  this  tube  a  rubber  \n\m  is  fixed  to  carry  the 
tkcal  discharge  away  from  the  wound.  This  piece  of  the 
bowel  is  fixed  to  the  parietal  wound  by  sutures,  and  the  margins 
of  that  wound  are  approxijuated  around  it. 

After  some  three  liays  the  projecting  piece  of  bowel  is  out 
away  {Brit.  M,-d.  Jouni.,  July  1«,  1891). 

The  Opening  of  the  Caecum. — When  the  operation  is 
carried  out  upon  the  right  side,  the  co^ciuu  is  opened. 
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rhe  steps  of  the  procefliire  dift'er  iu  no  essential  from  the 
o/ioration  as  iilxive  described 

Tlie  l)owi'l  has  of  course  no  uieso-colon,  and  none  of  the 
in<**»*iures  which  involve  n.  deiiling  with  that  membrane  can  be 
i«>d  out  upon  the  rifjht  side. 
The   cteoiun    is   always  very  readily  to  be  found,  and  is 
ewilT  drawn  into  the  parietal  wound,  secured,  and  opened. 

1  'nder  equal  conditions,  the  ojHiration  is  simpler  upon  the 
rigJmt;  side  than  ujxjn  the  loft. 

»"VA1icn  a  doubt  exists  as  to  the  position  of  tla*  ubstmction, 
i^    well  to  remember  that  the  c;ecnm  can,  in  all  ordinary 
una-tomical  circumstances,  be  opened   through  a  median  iu- 
|iBi«:»n. 

I  X  have  many  times  made  an  artificial  anus  in  this  situa- 
Bt>n       One  of  such  cases  is  described  in  the-Lancet  for  Oct. 

_  Tlie  Compaxative  Value  of  Lumbar  and  Iliac  Golotomy. 
B  -A  great  deal  has  been  written  upon  this  subject,  with  the 
■R^iilt  that  it  is  evident  that  extreitii'  ditl'erences  of  opinion 

■  cu5it  as  to  which  of  the  two  methods  is  the  better. 

■  1 1  is  urged  that  iliac  colotomy  is  the  easier  and  quicker 

■  operation,  that  the  diagnosis  can  be  verified,  and  tliat  there  is 

■  to  risk  of  opening  the  small  intestine,  the  duodenum,  or  the 
r    tu»tnaeb. 

< >u  the  other  hand,  it  is  pointed  out  tlmt  the  lumbar 
operation  involves,  as  a  rule,  no  prolonged  searching  for  the 
^Vel,  that  the  serous  cavity  is  not  usually  ojwncd  uj),  that 
ihe  opening  is  further  away  from  the  stat  of  the  disease  (in 
<MicvT  of  the  rectvim),  and  is  more  conveniently  placed, 
l^lApse  of  the  bowel  appears  to  be  decidedly  more  conmion 
in  the  iliac  than  in  the  himbar  operation,  and  the  former 
operation  is  not  well  adapted  for  cases  in  wliicli  consideraWe 
diiitiiision  of  the  abdomen  exists. 

Mr.  Bryant  has  very  fully  considered  the  hearings  of  the 
subject  in  his  Lectiure  on  Colotomy,  and  with  his  hnul  couciu- 
«ion  I,  for  one,  am  disposed  to  agree. 

"The  final  conclusion,"  he  writes,  "is  therefore  clear  that 
iliac  colotomy  is  not  yet  proved  to  be  superior  to  the  lumliar 
operatioa  In  doubtftd  cases,  in  which  an  ex|»loratory  incision 
is  reqiured  for  diagnostic  purposes,  it  may  be  useful,  but  such 
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••ascs  are  very  few ;  in  all  others,  lumbar  colotomy  has  advan- 
taj^t's  which  stamp  it  as  the  better  measure.  The  single 
advantaj^e  that  I  can  see  in  the  adoption  of  the  iliac  metliod 
is  that  the  question  of  operative  interference  will  have  to  be 
taken  into  ,'i<.'i;ouut  at  a  fur  earlier  pt'Hod  of  the  patient's 
trouble  than  it  has  been  hitherto  the  custom  to  consider  the 
propriety  of  the  lumbar  operation"  ("Bradshaw  Lecture," 
18fs9,  pa^'c  45). 

Results. — The  most  elaborate  statistics  are  those  published 
by  Dr.  Batt  {Avier.  Jowi^n.  of  Med.  Sciences,  Oct.,  1884, 
page  423).  Of  his  tij^ures,  the  following  is  a  general  summary 
of  a  total  of  351  operations  : — 


im  were  for  mnlignint  diseaoa... 


•10 
61 
40 
72 
1 
9 

Totol...  351 


fistula         

'imperforate  aniu  ... 
obBlruilion  .., 

stni.ture     

iJi'eration  ... 
VHiiou*  other  cituaes 


Mortality  81 -6  pe: 

62-9 
„  50 

25 
44 


Oonenl  mortality  ...  38 


cent 


H««ult 


Form  of  operation.  Catet.       unkuown    J'**"'*'**-      Died. 


AmuBsat        

Liltre  

Callinen        

In  umbilical  region. < 
Not  stated 

Total     


2H 

82 

10 

4 

11 

351 


165 

38 

2 

4 
6 

216 


77 

48 

7 

6 
132 


Mortality 
per  oeni. 

31-8 
U-1 
77-7 
00 
46-4 

88-0 


Of  the  patients  who  recovered  from  the  operations  for 

nuiligniint  disease — 

13  died  within  six  months. 

15     ,,     betwe<>n  six  months  and  twelve  monthi. 

10      „     between  one  and  two  years. 

8     „     between  two  and  thrive  yean. 

1      „     four  and  a  half  years  after  the  operation. 


The  statistics  given  by  Batt  extend  back  over  many  years, 
and  do  not  therefore  represent  the  value  of  the  improvement 
which  has  been  effected  in  modem  surgery. 
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Mr.  Cripps  has  performed  colotomy  for  maJ^ant  disease 
of  the  rectum  in  forty-one  cafes,  with  the  following  admirable 
results : — 

Lumbar  method     14        ...        Becovered  14        ...        Died  0 
Inguinal  method  27        ...        Becovered  26        ...        Died  1 

41  40  1 

The  mortality  of  the  operation  being  less  than  two  and  a  half 
percent 


AM 


CHAPTER    X. 

The  OPERATrvK  Tbeatmext  of  Intestinal  Obstruction. 

It  would  be  beyond  the  purpose  and  limits  of  this  book  to 
enter  into  the  question  of  the  treatment  of  intestinal  obstruc- 
tion by  operation  with  any  attempt  at  precision  or  com- 
pleteness. 

The  subject  involves  the  indications  for  operation  and  the 
proper  selection  of  a  mode  of  procedure,  rather  than  any 
definite  or  quite  special  surgical  method. 

In  the  account  that  follows,  no  more  is  attempted  than 
an  indication  of  the  general  lines  upon  which  the  operative 
treatment  of  intestinal  ob.><truction  is  conducte<l. 

The  Purpose  of  the  Operation. — It  must  be  assumed  that, 
in  s{x?aking  of  intestinal  obstruction,  reference  is  made  princi- 
pally to  the  acute  or  sub-acute  forms  of  that  atJectioa  In 
chronic  forms  of  obstruction  a  definite  treatment  can  be 
carried  out  with  greater  precision:  the  diagnosis  is  usually 
more  accurately  made ;  there  is  less  urgency ;  there  is  an 
absence  of  violent  s5Tnptoms,  and  any  proposed  operation  can 
be  carried  out  with  deliberation. 

In  the  acute  cases  the  progress  of  the  trouble  is  often 
terribly  rapid,  riiu  sjTuptoms  are  violent,  the  need  of  imme- 
diatt^^  relief  is  very  urgent,  and  symptoms  which  in  a  chronic 
case  may  assist  the  diagnosis  are  probably  masked  by  nar- 
cotics in  the  mnite  form. 

Many  cases  when  seen  by  the  sui^eon  are  seen  too  late. 
Laparotomy  for  intestinal  obstruction  is  regarded  by  some  as 
literally  a  "  last  resource,"  and  the  patient  is  not  considered  to 
lie  ready  for  operation  until  he  is  in  articulo  mortw.  In  not 
a  few  instances  the  previous  treatment  has  compromised  the 
success  of  any  interference  by  operatioa  Tlie  engorgement 
of  the  bowel  has  been  increased  by  aperients,  and  the  nonnal 
reflexes  have  been  impaired  or  annihilated  by  excessive  doses 
of  opiimi  and  belladonna. 
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Oj>erative  treatment,  Lo  be  sucwssfiil,  tuust  be  carried  out 
ewly ;  and  as  soon  as  it  is  becoming  evident  that  no  relief  is 
to  be  I'xjveeted  throu<(h  natural  means,  then  the  sooner  the 
assistance  of  the  surgeon  is  ealk-d  for  the  better. 

It  has  Ix'cn  clearly  enough  shown  that  when  once  the 
symptoms  of  undoubted  strantjulation  have  appeai-ed  in  con- 
nection with  a  hernia,  nothing  is  to  be  gained  by  delaying  the 
usual  operation  by  even  an  hour. 

The  risks  which  attend  delay,  and  the  dangers  whieh 
attend  uncertainty,  are  greater  than  those  which  belong  to  the 
mere  opening  of  tlie  abdomen  in  the  median  line. 

In  the  carrying  out  of  an  operation  the  surgeon  will  have 
two  purj)oses  in  view — (1)  the  relief  of  the  dangerousiy- 
engorgefl  bowel  above  the  occluded  part,  antl  (2)  the  removal 
of  the  cause  of  the  obstruittiou. 

It  is  true,  in  many  cases,  that  the  attainment  of  the 
second  object  will  include  the  first,  but  it  is  not  true  in  alL 

The  belly  may  be  opened  in  an  advancet)  ami  acute  case,  a 
simple  banc!  may  be  at  once  discovered  and  divided,  and  the 
abdomen  closed.  The  case  may  appear  very  simple  and  very 
fortunate.  It  is  true  that  the  cause  of  the  obstruction  is 
removed,  but  the  greatly  distended  and  engorged  bowel  above 
the  site  of  the  divided  band  is  not  necessarily  relieved 

It  is  filled  ttp  to  the  very  stomach  with  a  fuul  and  fieculent 
fluid,  by  which  the  patient  is  being  poisoned.  The  gut  is 
pHral)'sed,  the  normal  reflexes  are  lost,  toere  is  no  peristaltic 
wave  to  free  the  many  bends  and  twists  which  must  be  im- 
done  to  secure  a  free  jnussuge.  and  the  [>atient  dies  with  some 
pints  of  the  foulest  and  most  putrid  matter  still  kuigcd  in  a 
viscus  possessed  with  an  instinct  to  absorb  its  contents. 

In  such  a  case  as  this  it  is  not  the  removal  of  the  band 
whicli  is  the  most  urgent  matter,  it  is  the  complete  evacuation 
of  the  engorged  bowel 

It  is  well  in  the  acuter  foniis  of  intestinal  obstniction  to 
hold  in  mind  that  the  patient  is  not  dying  because  a  baud  or 
an  a<lhcsi<)n  presses  uixm  the  bowel,  and  that  it  is  not  the 
cancerous  stricture  which  has  become  suddenly  blocked  up, 
that  is  of  itself  bringing  about  death ;  but  that  the  urgency 
dejiends  rather  upon  the  extreme  engorgement  of  the  bowel 
above  the  site  of  the  obstructioa 
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It  is  obvious  that  the  two  conditions  cannot  be  logically 
separated,  but  at  the  same  time  it  is  essential  to  recognise 
/that  the  surgeon's  first  object  should  be  rather  to  relieve 
the  obstructed  bowel  than  to  remove  the  cause  of  the  obstruc- 
tion ;  and  it  must  not  be  forgotten  that  the  attainment  of  the 
latter  purpose  may  not  be  followed  by  the  attainment  of  the 
former. 

There  are  cases,  however,  where  another  element  may 
predominate,  and  these  are  represented  by  instances  in  which 
ft  vast  peritoneal  surface  is  implicated  in  the  obstructive 
lesioa  Such  are  volvulus  of  the  sigmoid  flexure  and  cases  of 
obstruction  by  bands,  where  the  constricted  bowel  is  repre- 
sented by  many  coils,  and,  indeed,  by  many  feet  of  intestine. 
In  such  examples,  death  may  follow  apparently  from  the 
extensive  peritoneal  lesion  before  a  period  at  which  it  becomes 
evident  that  the  engorgement  of  the  bowel  above  the  obstruc- 
tion is  a  predominating  featiura 

Still,  in  spite  of  what  may  be  urged  as  exceptions,  the  facta 
remain  that  laparotomy  in  acute  intestinal  obstruction  is  at- 
tended by  a  terrible  mortahty,  and  that  the  best  results  so  far 
have  followed  in  those  cases  in  whir-h  the  contents  of  the  dis- 
tended bowel  have  been  evuoimted.  Enterotomy  may  appear  to 
.  be  a  somewhat  unsurgical  procedure,  and  not  a  very  brilliant  or 
complete  ojieration,  but  still  it  can  claim  results  which  appciir 
to  indicate  the  direction  in  which  surgical  measures  should 
tend. 

In  threatened  suffocation  att<'nding  the  impaction  of  a 
foreign  bo<ly  hi  the  larynx,  experience  has  shown  that  it  is 
better  to  perform  tracheotomy  first,  and  to  search  for  the 
obslruit.inLT  foreign  body  afterwards. 

The  Management  of  the  Most  Urgent  Cases. 

In  these  cases  there  is  distinctly  no  time  to  be  lost  The 
patient's  condition  is  such  as  to  forbid  any  but  the  slightest 
operation,  and  the  surgeon's  great  object  is  to  relieve  the 
distended  bowel  with  the  least  possible  disturbance  of  the 
patient. 

The  patient  is  enveloped  in  warm  blankets,  and  hot 
bottles  are  placed  about  the  extremitiea  The  operation,  such 
as  it  is,  is  performed  as  the  patient  Ues  in  bed.  No  amestbetio 
can  be  administered.     If  one  be  attempted,  it  will  be  noticed 
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that  the  patient  becomes  rapidly  insensible,  and  very  often, 
just  as  the  surgeon  takes  the  knife  in  his  hand,  there  is  a 
great  rush  of  faecal  matter  from  the  patient's  mouth  and 
nose,  and  the  case  is  at  an  end.  Some  surgeons  advise  the 
use  of  cocaine,  injected  under  the  skin  of  the  abdomen.  The 
patients,  however,  in  these  cases  are  not  in  a  condition  to  feel 
much  pain.  They  stand  the  cutting  part  well,  merely  whining 
and  moaning  and  wrinkling  the  bn>w  as  the  surgeon  proceeda 

A  mask  containing  a  drop  or  two  of  ether  may  distract 
their  attention  and  cover  their  eyes  while  the  actual 
skin  incision  is  being  made,  but  beyond  this  it  is  not 
well  to  go. 

The  typeration  consists  in  opening  the  abdomen  in  the 
median  line  below  the  umbilicus  and  perform  iiig  an  euter- 
otomy.  The  incision  should  be  as  small  as  possible ^ust  large 
enough  to  allow  one  distended  coil  to  be  drawn  forwards  with 
the  finger.  There  should  be  no  searching  for  the  cause  of  the 
obstruction.  Every  minute  is  of  consequence  in  a  case  such 
as  the  present. 

The  bowel  is  rapidly  fixed  to  the  parietal  wound  by  a  few 
sutures,  which  do  not  penetrate  beyond  the  sub-mueous  coat, 
and  the  gut  may  bo  best  evacuated  by  a  large  trocar  and 
cannula,  to  the  end  of  which  a  long  indiarubbor  tube  is  fixed. 
The  contents  of  the  gut  are  tlius  ciuried  away  from  the 
wound.  A  way  for  the  trocar  through  the  outer  coats  of  the 
intestine  must  be  made  with  a  scalpel.  As  the  bowel  is 
emptying  itself,  it  may  bo  more  accurately  secured  to  the 
margins  of  the  parietal  w^ound  by  a  few  more  sutures. 

The  woimd  is  treated  in  the  manner  already  desi'ribed. 

It  is  most  important  in  these  cases  that  the  stomach 
should  be  wa.shod  out»  This  may  be  done  either  before  or 
after  the  operation.  The  best  apparatus  is  Letter's  irrigator, 
which  acts  uj>on  the  syphon  principle.  The  washing-out 
should  be  eftected  by  hot  water,  or  hot  water  coutaining  a 
little  borainc  or  carboUc  acid. 

This  measure  usually  gives  great  relief  and  the  introduc- 
tion of  a  large  amount  of  hot  water  into  the  stomach 
improves  the  pulse  and  tends  greatly  to  re\'ive  the  patient 
In  long -neglected  cases  of  strangulated  hernia  with  fajcal 
vomiting,  I  believe  that  a  patient's  life  ha&  been  more  than 
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once  saved  by  a  thorough  •washing-out  of  the  stoiiiinh  with 
hot  water  nt  the  time  of  the  operatioa 

In  rmses  of  obstrurtion,  wlii(;li  are  a  little  less  urgent,  some 
search  may  be  iiiacie  for  the  wiuae  of  the  obstruction  prior 
to  the  establishment  of  the  artificial  anua  A  band  may  be 
foimd,  and  a  strangulated  loop  ma}'  be  relieved,  without  a<id- 
ing  jierceplibly  to  the  danger  of  the  operation.  But  the  search 
should  be  rapid  ;  and  if  the  site  of  the  obstruction  be  not 
found  almost  at  once,  there  should  bo  no  delay  in  opening  the 
bowel. 

The  Management  of  the  Less  Urgent  Gases. 

In  most,  of  these  cases  the  patient  may  safely  be  moved 
from  the  bed  to  an  operating-table.  The  stomach  should  be 
wiLshed  out  with  hot  water  before  the  operation  is  com- 
menced. An  anaesthetic  may  be  administered,  but  its  use 
must  be  very  cautious.  Enough  only  is  refjuired  t<i  dull  the 
patient's  senses ;  and  after  the  parietal  wound  has  been  made, 
enough  only  to  restrain  his  movements. 

The  abdomen  should  be  opened  in  the  me<iian  line, 
between  the  umbilicus  and  the  pubes. 

The  incision  made  should  he  Inrge  enough  to  admit  the 
baud.  SdUjr  surgerms  advise  a  nmch  larger  irn.-ision.  Kiimuiell 
recouimends  that  the  knife  be  carried  from  the  jdphoid  carti- 
lage to  the  pubes.  Such  an  excessive  measure  is  obviously 
luinocessary ;  and  it  is  ditKcidt  to  conceive  a  case,  unless  it  be 
one  of  extreme  volvulus  of  a  large  sigmoid  flexure,  where  such 
a  wound  would  be  other  than  embarrussing.  Other  surgeons 
have  advised  a  very  small  mediiiu  wound,  one  of  not  more 
than  two  inches,  or  one  large  enough  to  admit  two  Hngere.  If 
any  search  for  the  obstruction  has  to  be  made,  a  two-inch 
incision  in  a  greatly-distended  alidomen  will  be  found  of  little 
use.  If  the  belly  were  flat  and  shrimken,  it  might  possil)ly  be 
sufficient.  A  determined  atteuipt  to  relieve  a  case  of  acute 
intestinal  obstniction  tln-ough  im  im-ision  with  a  maximum 
length  of  two  inches  belongs  to  the  performances  of  sen- 
sational surgery,  and  an  urgent  case  of  abdominal  disease  is 
hardly  suited  for  the  demonstration  of  surgical  feats,  or 
for  showing,  not  so  much  what  can  be  best  done  to  reheve 
the  patient,  as  what  can  bo  eflected  through  a  two-inch 
mcision. 
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When  the  abdomen  has  been  opened,  search  is  made  for 
the  site  of  the  obstruction. 

Great  diflerpnne  of  opinion  exists  as  to  the  best  method  to 
adopt  in  carrying  out  this  search.  Among  the  multitude  of 
coun.sellors  there  has  as  yet  been  little  wisdom,  and  a  plan 
that  is  vigorously  advocated  one  year  may  be  vigorously  con- 
demned the  next 

In  actual  practice  these  cases  present  so  many  aspects, 
and  are  liable  to  such  infinite  variations,  that  it  is,  indeed, 
impossible  to  lay  down  hard-and-t'asl  rules. 

When  the  coils  of  intestine  are  greatly  distended,  they 
must  be  handled  with  infinite  care.  After  a  by  no  means 
rough  inaiiipulation,  it  may  bo  found  that  the  serous  coat  of 
the  dilated  coils  has  been  spht  in  twenty  places.  In  the 
production  of  such  lesions  the  operator's  finger-nails  often  do 
no  little  hanu. 

The  fntire  hand  should  not  be  introduced  into  the 
abdomen  uniil  every  otliLT  means  of  examination  has  been 
exhausted ;  and  an  indiscriminate  and  purposeless  pulling 
about  of  coils  of  intestine  is  to  be  avoided. 

The  method  of  making  a  very  large  incision,  and  of  at 
once  dragging  out  as  much  bowel  as  possible,  has  Uttle  to 
commend  it. 

As  soon  as  the  abdomen  has  been  opened,  three  fingers 
may  be  introduced  and  tbe  ca-cum  examined.  If  that  viscus 
is  found  to  be  empty,  tlio  obstniction  imist  be  in  the  small 
intestine ;  if  it  be  distinctly  distended,  then  search  must  be 
made  in  the  colon. 

In  the  latter  case  the  fingers  may  be  passed  into  the  left 
iliac  region,  and  a  stricture  sought  for  in  the  sigmoid  Bexure 
or  ujijier  part  of  the  rectmn ;  or  the  empty  colon  below  the 
obstruction  may  be  detectcfl  and  followed  as  far  as  is  possibla 
In  the  case  of  cohc  obstruction,  the  operation  will  probably  be 
at  once  completed  by  performing  a  colotomy  in  the  median 
line.  There  can  seldom  be  any  object  in  closing  the  median 
incision,  and  then  pcrfonning  a  lumbiu"  colotomy. 

If  the  obstruction  lie  not  in  the  colon,  the  stirgeon  should 
pass  his  fingers  over  the  hemi.al  orifices,  should  examine  care- 
fully the  ileo-ciEcal  unci  umbilical  regions,  and  explore  so  far 
as  is  possible  all  parts  of  the  pelvis.     The  commoner  fomis 
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of  acute  i^listruction  should  reveal  themselves  after  snich  an 
exftuiination. 

If  the  seat  of  the  trouble  be  not  yet  discovered,  search 
should  t>e  made  in  the  pelns  for  any  collapsed  coils  of  small 
int«'Stlne  whifh  luaj'  iKjlong  to  the  sejrment  l>elow  the  obstruc- 
tion. Such  coils  are  verj-  ofton  found  hanpin^  down  in  the 
pelvis,  and,  as  Mr.  Hulke  has  jjointed  out  {Mad.  Time»  nnd 
Gazette,  voL  it,  1872,  page  482),  they  often  lead  the  surgeon  to 
the  occluded  part,  if  they  be  carefully  traced. 

If  .so  far  no  discoverj-  of  tin-  troul>lo  hit-s  Iteen  made,  it  may 
at  leiist  be  urged  that  no  injurious  handling  of  the  viscera  has 
been  carried  out.  and  it  will  in  many  cases  be  desirable  to 
desist,  and  to  establish  at  once  an  artificial  opening  in  the 
small  intestine. 

If,  however,  the  patient's  condition  be  such  as  to  justify 
further  search,  the  surgeon  ma}',  in  the  next  place,  allow  somo 
of  the  more  distended  coils  of  the  bowel  to  protrude.  They 
should  be  received  in  fine  dia{)er  towels  which  have  been 
dipjx^d  in  hot  carl)oliscd  water.  The  escape  of  thest?  coils  may 
render  an  inspection  and  a  further  digital  examination 
pos.sible.  Failing  any  clue  to  the  site  of  the  oKstruction,  he 
may,  if  the  case  aflniit,  proceed  to  introduce  his  hand  into  the 
abdomen..  Without  this  somewhat  extreme  radbud  of 
examination,  certain  forms  of  obstruction,  such  as  that  due  to 
hernia  into  the  fossa  duodeno-jcjunalis,  or  hernia  into  the 
forumen  of  Winslow,  could  S(;aroely  be  made  out.  This  fact  I 
have  illustrated  by  an  example  of  the  latter  form  of  hernia, 
in  whifh  I  pfrfornicd  liipanttomy  (Lancet,  Oct.  13th,  ISS.S).  In 
cases  of  great  disfi^'n.siou,  the  uitroduction  of  the  hand  is 
almost' impossible,  or  is  likely  to  inflict  considerable  damage  if 
persisted  in.  Such  cases  are  not  those  in  whii-h  the  surgeon 
spends  twenty  minutes  or  more  in  seanliiug  for  the 
obstruction,  but  are  cases  rather  in  which  the  gut  is  opened 
after  a  rapid  and  superficial  examination. 

So'ue  surgeon.s  {e.<j.,  Kiiiiuuell — Ikiiische  med.  IFoc/ieTV- 
achrift,  No.  12,  18H6)  conclude  the  examination  by  resorting 
U>  exvcntration.  The  abdoiuen  is  fully  opened  up,  the 
distended  bowels  arc  allowed  to  gush  forth,  and  the  cau.se  of 
the  oljstruction  is  sought  for  in  the  open  and  simple  manner 
wliich  is  adopted  at  a  post-mortem  examination. 
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Madelung  brings  a  prominent  coil  into  the  wound,  and, 
having  opened  it,  attempts  to  emptj'  tla-  disti-ndeil  part  of  the 
bowi'L  He  considers  tliut  fifteen  iiiimites  tnij^lit  wrll  ho  sjn-nt 
in  frt'orts  to  effect  a  nmre  or  less  cumpk-te  intestinal  drainage. 

'I'lie  escajic  of  the  contents  is  aided  l)y  tnriiiiig  the  patient 
upon  the  side,  by  pressinj,'  upon  the  dihiled  loops,  and  by 
pjissing  a  NeLiton's  eatlieter. 

iVnother  phin  is  to  expose  the  whole  of  the  free  part  of  the 
smsdl  intestine  indi  l>y  inch  imlil  the  loop  occluded  is 
reache<l.  As  the  [jovvel  i.s  dniuri  Diit  at  the  upper  imgle  nf  the 
wonmi.  it  is  j>Rssed  back  into  the  abdomen  again  at  the  lower. 
This  plan  is  almost  impossible  when  there  is  great  disten- 
sion;  it  inviilves  cousi<lerablc  handling  uf  the  gut,  and  unuih 
expenditure  of  time. 

The  surgeon  may.  moreover,  proe(>ed  with  his  investi- 
gation in  the  wrong  dircetiiiu.and  may  rinil  himself,  at  the  end 
of  a  tedious  examination,  at  the  duodenum. 

Mr.  Kand  {Br'it.  Meil.  Jmtrn.,  \)vt\.  22nd,  lfS83)  has  advised 
an  exanunation  of  the  root  of  the  mesentorj'  as  a  means  of 
avoiding  the  last-nientione<{  error.  The  attached  liorder  of 
the  mo.senterj'  is  only  about  six  inches  in  length,  and  it  is  so 
obliquely  placed  that  the  right  layer  is  direetcrl  a  little 
upwards,  arul  the  left  layer  a  liltle  downwards.  If  a  locjp  of 
the  bowel  bo  thawn  forwards,  and  its  mesenter}'  be  followed 
backwards  to  the  spine,  it  may  be  often  possible  to  tell  which 
is  the  ujjper  and  which  the  lower  segment  of  the  looj),  and 
also  to  foriu  some  itlea  as  to  whether  it  belongs  to  the  higher 
or  to  the  tenninal  parts  of  the  lesser  lioweL  This  is  usually 
spoken  of  lus  the  method  by  straightening  the  mesentery. 

In  acute  cases,  these,  and  otiior  very  extended  and  time- 
consuming  motliods  of  searching  for  the  obstruction  which 
are  dcs<ril)cd,  can  be  but  rai'ely justifiable.  In  chronic  cases 
tliey  may  be  apprL>j>riate  enough. 

After  the  cause  of  the  olistruction  has  been  foimd  and  I 
relieved,  it  will  in  very  many  instances  still  be  wise  to  evacuate 
the  distelKle<l  bowel. 

The  opening  made  may  be  closed  as  soon  as  the  gut  is 
considered  to  have  suHiciently  emptied  it.self ;  but  it  may  with 
greater  safety  be  left  open  for  the  time  being,  and  be  closed  by 
a  subsequent  operation. 
t  i 
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As  Mr,  Grei;.'  Smith  has  well  observed,  "  no  operation 
inU'stiniil   obstru<^tion   is   properly  completed  if  the 
leaves  the  openiting-tuiile  with  a  greatly-distended  alxloint-n.' 

In  rediicin-,'  such  loops  of  intratine  as  have  escaj)fd,  tb» 
assistant  should  draw  forwards  the  extremities  of  the  parieui 
wound  with  largo  filunt  hooks,  and  so  convert  the  op«niB? 
into  a  slit,  just  as  a  man  would  hold  up  the  mouth  of  a  Ijm^' 
mto  which  something  is  to  be  drop]pod.  The  coils  are  pushed 
back  one  by  one  by  the  kneading  action  of  the  fingere,  which 
mani])ulate  the  bowel  through  a  large  thin  flat  8{K)uge  wlrn 
the  toils  are  few,  or  a  diaper  towel  when  they  are  many. 

If  tile  protrusion  In-  considerable,  the  whole  mass  of  ihf 
prolapsed  intestine  un\y  be  covered  by  a  warm  diaper  loweL 
the  edges  of  which  are  tucked  in  under  the  margins  of  the 
abdoTTiiual  iui-ision. 

This  rcdui'Lion  of  protruded  coils  often  occupies  a  cot 
si<lcrable  time.  If,  however,  the  distension  has  been  projierij 
rclii'ved,  the  process  should  not  involve  the  excessive  mani|iu- 
lation  which  is  <:ft!lrd  for  in  cases  of  great  engorgement. 

The  sponges  employed  throughout  the  operation  should  b« 
hot,  and  any  cleansing  solutions  employed  shoidd  also  l*  hfli 
S|)ccial  means  must  be  taken  to  protect  any  pri>la[ksc<l  mi!? 
from  exposure  to  cold. 

The  surgeon  should  not  be  too  spiiring  of  his  iii'  ■ 
the  parietea     It  must  be  enlarged  as  reijuired.     Tli'    '  ■ 
for  the  seat  of  the  trouble  may  be  aided  by  inspection  of  the 
depths  of  the   abdomen   from   time   to   time.     In  such  •* 
examination  the  nearest  coils  may  be  held  aside  with  suioJ''* 
spatulic,  and  the  margins  of  the  wound  by  broad  rectan^'uli 
retractors. 

The  Removal  of  the  Cause  of  the  Obstruction. 

Strangviation  Ity  Bandu  or  thnmgh  Aperture*. — Simp* 
bands  and  adhesions  may  be  divided  between  two  ligatim*- 
The  same  may  be  said  of  small  omental  coi-ds.  More  extenii'^ 
adhesions,  and  large  cords  formed  out  of  the  omenlum,  va/j 
need  to  be  divided  in  sections.  The  obstructing  band  shi«W 
be  cut  short  whenever  pos.sible,  lest  it  give  trouble  at  a  fuWrt 
period. 

When  either  the  Fallopian  tube  or  tlie  appendix  form  «i 
obstructing  bimd.an  attempt  should  be  made  to  free  the  bowii 
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by  traction,  or  by  breaking  down  or  dividing  the  adhesions 
which  hold  the  organs  in  jjlneo.  Failing  this,  the  parts  must 
be  severed.  It  may  be  noted  that  alter  a  strangiilatinn  inider 
the  appendix  has  been  relieved  by  simple  reduction,  death 
has  occurred  from  gangrene  of  the  little  lube  itscli'.  In  such 
a  case  it  would  have  been  bettor  if  the  process  had  been 
excised 

The  Fallopian  tube  may  be  treated  as  a  simple  band,  and 
divided  between  two  ligatures. 

The  appendix,  after  it  has  been  cut  across,  should  have  its 
proximal  end  closed  by  a  double  row  of  sutures — a  continuous 
suture  involving  the  nmcous  membrane,  and  a  series  of  inter- 
rupted sutures  involving  the  outer  coata 

Meckel's  divertifulum,  when  met  with  in  the  condition  of  / 
a  band,  should  be  divided  and  treated  as  such  ;  wlien  it  exists  [ 
as  a  patent  tube,  its  severed  end  should  be  closed  \rith  as  much 
care  as  would  be  obsen'ed  in  closing  divided  intestine. 

It  is  not  wisi;  tu  leave  a  lung  diveiticuhun  utuiched  to  the   \ 
bowel     If  time  permit,  it  should  be   cut  short.     Gangrene    ' 
and  perforation  of  this  process  have  followe<l  in  i-a.scs  where 
the  obstruction  has  been  relieved,  but  the  diverticulum  left 
undisturbed.      When  very  large,  the  removal  of  the  diver- 
tii'uluin  involves  an  operation  of  some  gravity  and  duration, 
iuid  this  it  may  be  undesirable  to  attempt.     Tlie  larger  diver-  \ 
ticula  may  be  divided,  and  the  proximal  end  clamped  and  | 
brouglit  into  the  parietal  wound,  where  it  ]>lays  the  jiart  of  an 
artificial  anus.     Such  an  opening  is  more  ea.sily  closed  than    ' 
one  in  the  bowel  it.self     In  such  a  case  the  distal  end  would 
be  excised  entirely. 

In  cases  of  strangulation  through  slits  and  apertures,  it  is  i 
well,  when  jmssible,  to  close  the  abnormal  aperture  with  a  few  ' 
points  of  suture  after  the  gut  has  been  reduced. 

Much  dilliculty  may  be  ex[)erienced  in  dealing  with  retro- 
peritoneal herniic.  In  a  case  of  strangulated  hernia  at  the 
foramen  of  Winslow,  I  not  only  could  not  reduce  the  gut 
through  a  laparotomy  wound  during  life,  but  alter  death 
reduction  was  not  efl'ected  until  1  had  severed  the  hepatic 
artery,  the  portal  vein,  and  the  bile  duct. 

Volmdmi. — In  only  the  very  simplest  cases  can  volvulus 
be  unfolded  by  more  manipulation. 
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No  persistent  attempts  should  be  mado  to  ufToot  sunh 
a  reduction.  The  huge  coil  fnrincd  by  the  distended  sigmoid 
flexure  ctuniDt  be  dr:ill  witli  tlir<)U.i,'h  the  rouiparatively  small 
wound  made  iu  abdoininul  .sirt.ion,  The  involved  bowel  sliould 
b(<  tapi>ed  and  emptied.  Its  contents  are  mainly  gaseous.  The 
hole  made  can  bo  clamped  temporarily  and  the  volvulus 
reduced.  If  the  reduction  be  perfect,  and  if  it  show  no 
disposition  to  return,  the  opening  may  be  closed.  Failing 
such  evidonco,  an  artificial  anus  mu.st  be  established  in  it. 
r  have  foimd  it  impos.sihlc  to  reduce  a  volvulus  of  the  sigmoid 
flexure  on  the  post-mortem  table  until  the  bowel  had  been 
era]  (tied. 

It  must  be  remembered  that  the  reduction  of  a  volvulus 
does  not  usually  remove  the  anatomical  nuulition  that  led 
to  it. 

IntiniftijLMi'eption. — Many  cases  of  intussusception  may  be 
successfully  treated  by  insufflation  and  injections  of  water  per 
rectum.  Some  undergo  sjiontaneous  reduction,  aided  possibly 
by  medical  measures ;  a  few  ciu-es  have  been  ascribed  to 
uuinipidation  and  galvanism,  and  still  fewer  to  a  process  of 
natural  recovery  after  gangrene. 

Assumiug  that  it  is  decided  to  open  the  abdomen,  an 
attempt  is  at  Krst  uuxde  to  reduce  the  invagination.  Tin-  sur- 
geon draws  upon  the  intu.ssuscipiens  with  one  hand,  while  he 
squeezes  and  kneads  the  intussu.seeptiun  with  the  other.  The 
latter  part  of  the  invagination  should  be  straightened  out  as 
much  as  possible,  and  reduction  should  be  attempted  rather 
by  gentle  pressure  apjilied  to  the  intussusceptum  thim  to  per- 
sistent trai-tion  ujtnu  the  entering  tube.  It  is  of  little  use  to 
break  down  any  adhesions  which  may  exist  between  the  two 
tubes  of  the  intussusception.  Reduction  is  only  possible  in 
comparatively  early  cases  in  which  Uttle  structiural  alteration 
has  taken  place. 

If,  after  many  patient  attempts,  reduction  cannot  be 
accomplished,  one  or  other  of  the  following  plans  may  be 
carried  out: — 

1.  An  intestinal  anastomosis  may  be  efibcted  by  Senn's 
method.  A  successful  example  of  this  operation  has  already 
been  alluded  to  (page  347). 

2.  Tlie  involved  segment  of  the  gut  may  be  resected  and 
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an  artificiftl  anus  established.  This  measure  is  of  limited 
applioatiou,  and  could  hardly  be  advised  in  a  case  where  the 
invagination  Is  extensive. 

3.  The  fstablishiiu-nt  of  an  artificial  anus  without  resec- 
tion. This  lueasuro  would  appear  to  be  rccoininended  in  ir- 
reducible cases  where  resection  is  contra-indicated  iuid  where 
time  is  pressing.  It  cannot  claim  to  possess,  on  a  priori 
grounds,  any  advantau;es  over  the  first  method  named. 

4.  The  resection  of  the  intu.ssusceptum,  and  tlie  immediate 
restoration  of  the  canal  by  suture  of  the  divided  ends  of  the 
bowel  This  procedure,  which  must  of  necessity  be  very 
hmited  in  application,  and  occupy  a  considerable  period  of 
time,  has  little  to  recommend  it,  and  is  not  in  accord  with 
the  prjneipk's  that  influence  the  general  treatnimt  of  intes- 
tinal olistruetion  by  operation  at  the  present  time. 

Mr.  Barker,  in  a  very  valuable  paper  {Lancet,  August  11th, 
1888),  has  collected  .seventy-three  examples  of  intussusception 
treated  by  operation.  The  following  is  a  summary  of  his 
tables : — 


Lapurot<jDiy — Bowel  reduced,  34  cases  ;  22  died,  12  recovered. 
„  Intutumscoptiou  irreducible,  20  oasps — 

(a)  AMomen  dosed,  6  cases ;  6  died. 

[i)  Inta.4siis(:eptiiin  resected,  14  canes;  13  died,  1  recorered. 

(<■)  Artificiul  anus  formed,  10  cast-s;  10  died. 
Artifluial  uniu  with  laparotomy — 10  cases;  10  died. 

Total— 73  cases  ;  60  died,  13  recovered. 

In  chronic  colic  invagination  into  the  rectum  the  in- 
vaginated  part  has  been  resected  with  success.  Failing  this 
attempts  at  reduction  having  already  proved  abortive,  colotomy 
may  be  carried  out. 

Foreign  Bt^liri>. — In  the  i^ase  of  some  foreign  bodies,  e.g. 
gjUl-stones  and  the  softer  form  of  enterolith,  it  may  be  possible 
to  break  up  the  substance  or  to  crush  it  without  opening  the 
intestine. 

The  bowel  at  the  site  of  impaction  will  most  probably  be 
inflamed,  the  mucous  membnmo  may  be  deeply  ulcerated,  or 
the  coats  of  the  inUistino  may  be  passing  into  a  condition  of 
gangrene.  No  attempt  should  therefore  be  made  to  disin- 
t^rato  the  calculus  at  the  seat  of  impaction.  The  surgeon 
should  endeavour  to  displace  it  upwards  into  the  distended  but 
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healthier  bowel  above  the  obstruction,  and  deal  with  it  there. 
Failing  this  ineiisnro,  the  fon^ijii  body  miiy  be  removed  l>y  an 
incision  made  on  the  free  border  of  tlie  bowel  imd  in  its  long 
axis.  Tins  incision  also  should  be  made  through  healthy 
intestine,  and  not  directly  thrr>njrh  tlie  gut  at  the  seat  of 
impaction.  It  is  usuidly  more  cimvenient  to  make  the  in- 
cision in  the  dilated  bowel  above  the  obstruction. 

The  quesLirm  of  closing  the  inei.sion  in  tlie  gut  at  oiu^e  liy 
sutures,  or  of  establishing  an  artitieial  anus,  uuist  <lejjond 
upon  the  state  of  the  intestinal  wall  at  the  seat  of  the  impac- 
tion, and  upon  the  degree  of  engorgement  of  the  canal  above 
that  jioint. 

If  the  gut  be  gangrenous  at  the  seat  of  the  obstruction, 
the  part  involved  should  be  resected  and  an  artificial  anus 
established. 

Other  Forms  of  Ohstritction. — Under  this  heading  may 
be  included  in  a  general  way  viu-ieties  of  obstruction  due  to 
causes  which  are  less  easily  dealt  with  than  is  the  case  in  the 
instances  above  given.  In  this  category  may  be  placed 
stricture,  matting  of  adjacent  coils  of  bowel  together  by  nuinj- 
lulhesions,  direct  compression  of  the  gut  by  coutra<'ting 
adhesions,  some  complex  forms  of  volvulus,  imd  other  allied 
conditions. 

In  these  cases  (I)  an  artificial  anus  may  be  established, 
and  nothing  more  attempted.  Such  a  procedure  would  be 
adopted  for  the  more  urgent  and  the  more  complex  cases. 
(2)  Tiie  involved  part  of  the  bowel  may  be  resected  and 
an  artUicial  anus  established.  This  measiu-e  may  be  advis- 
able in  cases  of  stricture,  and  in  other  instances  where 
the  resection  can  be  carried  out  with  ease  and  complete- 
ness. (3)  Resection  maj-  bo  followed  by  immediate  suture 
of  the  divided  bowel.  There  is  very  little  to  be  said  in 
favour  of  this  method  in  eases  where  any  degree  of  ob- 
struction exists.  (4)  The  involved  parts  may  be  left  tm- 
distiu"bcd,  and  on  intestinal  anastomosis  estabhshed  by  Senn's 
method.  This  procedure  appears  to  have  before  it  a  fair 
pros|>ect  of  success. 

When  the  involved  bowel  is  gangrenous,  resection  cannot 
be  avoided;  and  such  excision  should  be  followed  by  establish- 
ing an  artificial  opening. 
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The  Results  of  Operative  Interference  in  Acute  In- 
testinal Obstruction. — StHtistics  deuliii!,'  with  this  subject  are 
apt  to  b«3  somewhat  misifiuiini;.  The  geuei-iil  mortality  which 
is  to  be  adduced  from  the  various  published  tables  is  without 
doubt  lower  than  that  met  with  in  actual  practice,  and  does 
not  represent  the  actual  doath-rafce.  It  may  bo  interred  that 
the  majority  of  the  successful  cases  are  published,  but  that  a 
very  laru;e  proportion  of  the  fatal  cases  nxc  left  unrecorded. 

Among  the  examples  which  would  be  reckoned  as  ending 
favourably  are  not  a  few  which  were — to  judge  from  the  pub- 
lished accotmts — not  instances  of  acute  intestinal  obstruetion 
at  all,  but  were  exanjples  rather  of  peritonitis.  In  such  cases 
"  much  effusion  intci  the  peritoneal  cavity  "  is  reported,  adhe- 
sions are  encountered,  and  the  cause  of  the  imagined  obstruc- 
tion is  not  uncommonly  ascribed  either  to  adhesions  or  to 
vohnilus  of  the  small  intestines. 

One  of  the  best  collections  of  cases  is  that  published  by 
Dr.  Curtis  in  the  A  nnals  of  Surgery  for  May,  1888.  He  deals 
with  the  results  of  laparotomy  in  intestinal  obstruction  since 
1873. 

In  a  total  of  328  cases  there  are  226  deaths  and  102  re- 
coveries— a  mortality  of  689  per  cent. 

It  is  made  evident  that  the  failure  of  the  operation  was 
due  directly  to  the  unfuvourable  condition  of  the  jiatient; 
some  were  in  a  dying  condition,  others  were  exhausted,  in 
many  gangrene  of  the  bowel  was  advanced.  Dr.  I  iirtis's 
tables  afford  a  strong  argument  in  favour  of  early  ojjeration 

In  247  cases  where  the  cause  of  the  obstruction  was 
removed  the  mortality  was  62*7  per  cent. ;  while  in  seventy- 
four  iastanoes  in  which  this  was  not  done,  the  mortality  was 
86  4  per  cent. 

The  highest  death-rate  was  as-soeiated  with  cases  where 
from  any  cause  suturing  of  the  bowel  was  carried  out.  The 
total  number  of  such  cases  was  forty-five,  with  a  mortality  of 
86"6  per  cent. 
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CHAPTER    XL 

OPERA'nONS   FOR   F.ECA.L   FiSTULA   AND    ARTIFICIAL   AnUS. 

The  nature  of  the  operation  carried  out  in  these  cases  will 
obviously  depend  upon  the  character,  situation,  and  degree  of 
the  artiticiiil  opening. 

For  tile  purposes  of  classitieation,  with  a  view  to  treat- 
ment, ffeoal  fistulio  may  in  the  first  place  be  divided  into  (a) 
those  which  involve  the  jejunum  and  ileum,  and  such  parts 
of  the  colon  as  are  normally  provided  mth  a  free  mcso-colon, 
viz.,  the  transverse  colon  and  sigmoid  Hexure;  and  (B)  those 
which  implicate  the  more  fixed  segments  of  the  large  intes- 
tine— that  is  to  say,  the  ascending  colon,  the  descending  colon 
and  the  ci\'i-um. 

A.  Faecal  Fistula,  involving  the  Small  Intestine  and 
the  Free  Parts  of  the  Oolon. 

Thi'se  unnatural  openings  may  be  roughly  placed  in  three 
f-ategories. 

I.  In  the  tirst  the  loss  of  substance  in  the  wall  of  the 
bowel  is  small ;  the  gut  is  not  acutely  bent  upon  itself ;  the 
orifice  is  small,  and  tin?  opening  in  the  skin  is  connected  with 
the  opening  in  the  bowel  by  a  sinus-like  tract  (Fig.  359,  1). 

Such  a  form  may  be  illustrated  by  the  following  ease ; — 
A  surgeon  made  an  exploratory  incision  in  the  median  line 
of  thi^  abdomen  in  a  yoimg  woman.  The  cut  was  small,  and 
was  below  the  imibilicus.  It  was  probable,  from  her  account, 
that  the  mass  which  was  the  subject  of  speculation  was  a 
fiecal  accumulation.  It  would  appear  idso  that  a  loop  of 
the  lower  ileum  was  accidentally  wounded  tmd  the  wound 
at  ono«  closed — the  injured  intestine  Ipng  close  to  the 
parietal  woimd,  which  was  also  sutured.  Some  days  after 
the  operation  the  woimd  broke  down.  FiEcal  matter  then 
liegan  to  escape,  and  a  permanent  fistula  resulted,  which 
when    I   saw  the  patient,  had  been  discharging  for  nearly 
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twelve  months.  Tlirough  this  opening  practically  the  whole 
of  the  intestinal  contents  '  were  evacuated,  since  a  sniall 
motion  was  only  passeil  per  anurn  al>out  once  a  fortniglit. 
I  closed  this  artificial  anns  at  one  sitting  by  the  method 
described  as  Method  No.  1,  and  the  patient  made  an  uninter- 
rupted rocoverj". 

It  is  to  this  furni  of  the  trouble  that  this  method  is 
especiiiUy  upplicalile. 

2.  In  the  second  eluss  of  v.asa  the  loss  of  intestinal 
substance  has  been  greater,  the  opening  is  larger,  and  the 
raucous  incrabrane  of  the  bowel  is  more  directly  in  contact 
with  the  skin,  and  is  more  extensively  exposed.     There  is  no 
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very  considerable  "spur,"  if  any,  separating  the  upper  segment 
of  the  gut  from  the  lower  (Fig.  359,  2). 

This  fitrni  of  artificial  anus  may  b(>  illustrated  by  that 
whieli  is  left  after  enterotomy,  especially  when  followed  by 
some  sloughing  of  the  bowel  It  may  result,  also,  al'ter  a  re- 
section, when  the  bowel  has  been  partly  united,  and  a  faecal 
fistidii  has  been  (uirefully  established,  with  a  view  to  a  sub- 
sequent operation  for  closure.  For  this  variety  the  procedure 
described  as  Method  No.  2  is  applicable. 

3.  In  the  third  form  there  has  been  a  little  or  a  great  loss 
of  substance.  The  opening  is  probably  extensive,  the  two  ends 
of  the  gut  meet  at  the  orifice  at  a  very  acute  angle,  and  the 
lumen  of  the  proximal  segment  is  separated  from  that  of  the 
distid  segment  by  a  fold  formed  of  the  coats  of  the  bowel  at 
its  mesenteric  border.  This  fold  is  known  as  the  spur,  or 
ipermi  (Fij.  359,  3,  a).  It  forms  a  real  septum,  luad  prevents 
the  contents  of  the  gut  from  following  their  natural  coiu*se. 
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while  it  is  a  potent  factor  in  the  maintenance  of  the  artificial 
oritico. 

The  treatment  of  tliis  variety  is  esjMiirially  considered  in 
the  section  headed  Method  No.  3. 

The  best  instance  I  have  seen  of  this  fonn  was  in  a  man 
who  hml  suttered  from  strangulated  inguinal  hernia.  He 
declined  treatment.  The  gut  sloughed,  the  coverings  of  the 
sac  gave  way,  and  the  parts  of  the  intestine  which  were  con- 
cerned ui  the  tistiila  were  those  which  had  formed  the  pedicle 
of  the  loop  of  strangulated  bowel  This  case  was  remarkable 
from  the  fact  that,  although  the  patient  continued  to  prefer 
the  nostrums  of  a  herbalist  to  the  uncertainty  of  what  was 
termed  "a  necessary  operation,"  the  fistula,  at  the  end  of 
many  months,  closed  spontaneously,  to  the  gratification  of 
the  patient  imd  the  discomfiture  of  scientific  surgery.  It  is 
probable  that  this  case  may  be  an  example  of  cure  by  the  use 
of  powerful  ciiustics. 

B.  Faecal  Fistulse  involving  the  Fixed  Parts  of  the  Colon. 

The  most  frequent  of  these  are  such  as  result  from  inten- 
tional or  accidental  wounding  of  the  colon  through  the  loin, 
and  such  as  follow  suppurative  typhlitis.  The  abnoruial  open- 
ing will,  therefore,  be  usually  found  either  in  the  right  iliac 
region  or  in  the  left  loin. 

So  far  as  its  charactera  are  concerned,  it  will  most  com- 
monly accord  with  the  first  of  the  three  types  mentioned 
above.  There  is  a  sinus,  of  varying  dimensions,  leading  down 
to  the  bowel,  which  is  comparatively  deeply  placed.  In  the 
right  iliac  region  this  is,  perhaps,  the  form  which  the  lesion 
will  take  without  exception,  the  segment  of  gut  involved  being 
the  ctecum. 

The  fajcal  sinuses  in  the  right  inguinal  district  which 
result  from  typhlitis  have  a  distinct  tendency  to  imdergo 
spontaneous  ciure,  and  of  this  termination  I  have  seen  many 
exainplea 

The  fistulse  which  are  placed  in  the  loin  exhibit  little  of 
this  disposition. 

These  colic  sinuses  are  very  difficult  to  close  by  operation. 
The  great  thing  needed  for  success  in  any  such  operation  is  a 
ready  supply  of  peritoneum.  Two  serous  surfaces  must  be 
brought  together. 
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In  the  suuiscs  which  result  from  typhlitis  the  bowel  is 
commonly  buried  in  a  mass  of  adhesions.  The  true  peri- 
toneuTu  has  beim  lost,  imd  little  material  is  available  to  meet 
the  roquirenK'iit  that,  m  closing  the  opening  in  ih*^  gut,  two 
surfaces  of  serous  ineiiihnme  should  be  brought  into  contact. 

The  procedure  adopted  for  the  majority  of  these  c»ises  is 
that  described  as  Method  No.  3. 

An  artificial  anus  in  the  loin  is  also,  as  a  rule,  very  difficult 
to  clost>.  There  may  be  no  opportunity  of  making  a  eomplete 
union  by  means  of  united  serous  surfaees,  and  the  obstacles  in 
the  surgeon's  way  when  there  has  been  much  destruction  of 
the  bowel  are  almost  insurmountable,  In  one  case,  that  of  a 
woman,  an  incision  hud  been  made  in  the  left  loin,  with  the 
intention,  it  was  reported,  of  exposing  the  left  kidney.  By 
some  surgical  misfortune^  the  descending  colon  was  cut  across 
by  the  operator.  It  was  probably  empty  and  cord-like,  and 
may  have  been  mistaken  for  other  tissue.  The  kidney  had 
not  been  disturbed.  I  made  the  most  persistent  attenijfts  to 
close  the  resulting  fistula ;  but  although  the  sinus  was  di- 
minished in  size,  the  object  of  two  tedious  operations  waa 
never  realised. 

Methods  of  Operating. 

Method  No.  1. — For  some  time  before  the  operation  every 
means  is  taken  to  put  the  skin  around  the  abnormal  opening 
in  as  healthy  a  tondition  as  possible.  The  eczema,  which  is 
often  prcsint,  may  be  much  n-lieved  Ity  constant  attention  to 
cleanliness,  by  keeping  the  part  'Iry,  and  by  dressing  it  with 
dry  boracic  acid  powder,  with  boracic  ointment,  or  such  othei 
uppliiutinn  lis  may  seem  indicated.  Tfie  diet  must  })e  so 
regidatetl  as  to  idlow  of  the  furiiiation  of  the  least  possible 
amount  of  intestinal  dehrtM.  liy  careful  dieting,  moreover, 
mueh  can  often  be  done  to  diminish  the  irritating  properties 
of  the  escaping  matter.     (See  page  3()!).) 

The  lower  bowel  may  be  well  cleared  by  enemata.  Mr. 
Makins  advises  that  no  food  be  given  by  mouth  for  a  cou|)le 
of  days  before  the  operation,  and  tliat  the  strength  meanwhile 
be  maintained  by  rectal  feeding.  This  precaution,  however,  can 
seldom  be  necessary.  The  diet  must  be  very  sj)are  for  twenty- 
four  hours  before  the  operation,  but  the  patient  is  likely  to 
suffer  in  stTcngth  and  in  resolution  if  all  food  be  denied. 
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Thu  1  towel  above  and  below  the  opening  should  be  washed 
•Nit  as  well  as  is  possible,  lK>th  before  the  o{)eration  and  during 
tbe  adniinistmtion  of  the  anaesthetic.  For  this  purpose  a 
weak  cjirholic  solution  luay  be  used. 

The  opening  in  the  bowel  is  now  plugged  with  non-absorbent 
cott«in-wooL  An  elliptical  incision  is  made  in  the  skin.  This 
incision  will  circumscribe  the  abnormal  orifice,  and  wQl  include 
the  skin  immediately  around  it  (Fig.  3G0).  This  skin  is  selrlom 
healthy.and  the  surgeon  can  well  aflbrd 
t«>  sacrifice  it.  The  long  axis  of  the 
ellipse  will  be  placed  as  is  most  con- 
venient It  will,  when  in  the  median 
line,  be  vertical;  when  in  the  iliac, 
region,  it  will  probably  be  oblique. 
Tlie  sacrifice  of  skin  should  be  liberal 
The  lateral  parts  of  the  rut  (tl  and  < . 
Fig.  :itiO>  are  cautiously  deepened  till 
the  peritiiucum  is  reached,  and  the 
perit<)ne;d  cavity  well  ojmned. 

A  {Kirtion  of  a  gmn-ela.stic  bougie 
is  introduced  into  the  artificial  anus, 
and  made  to  serve  as  a  guide. 

There  is  often  difficulty  in  clearly 
opening  the  jteritoneum  on  both  side& 
It  is  desirable,  however,  that  the  laU-ral 
incisions  (d  and  c)  should  be  sutfi- 
cientlj'  wide  apart  to  render  it  probable 
that  the  surgeon  is  clear  of  the  ad- 
hesions whii'ii  surround  the  sinus. 
The  utmost  caution  must  be  obser\-ed 
in  opening  the  abdomen,  as  a  coil  of  adherent  bowel  may 
easily  be  cut  into. 

The  tip  of  the  finger  is  introtluced  through  one  of  the 
lateral  cuts,  and  the  part  explored.  The  position  of  the  gut 
can  be  made  out,  and,  if  it  be  not  closely  adherent  to  the 
abdominal  wall,  the  tract  of  the  smus  can  be  trace<l. 

The  skin  wound  is  now  deepened  all  round,  and,  guided 
by  the  finger  which  is  introduced  into  the  abdominal  cavity, 
is  carried  throughout  through  the  {K^ritoneuin.  There  is  thus 
isolated  a  little  oval  island,  made  up  of  the  tissues  of  the 


Fig.  360.— vn-HOD  op  cxoa- 
Dfo  AS  ARTinrtAL  ANtm. 

•,  Eosenutous  aJda  arouud 
beni  fiatuU  :  d,  r.  >kin 
wound. 
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»Mnminal  parietes.  Owing  to  the  retraction  of  the  skin,  the 
ictual  sacrifice  of  miiscuiar  and  aponeurotic  tissues  is  small, 
•nH  llif  parts  coiioernod  ure  nsiially  found  to  be  so  iinKiifiod 
h)  iiitiarnrnation  m\A  atruphj  that  little  norraal-looliing 
BiiKlf  tissue  comes  into  the  isolated  patch.  The  tissues  of 
file  piirictcs  about  the  abnormal  oj)cning  are,  as  a  rnlo,  much 
Jterwl,  luid  such  as  are  sacrificed  can  probubl}'  woll  bo 
IfNind. 

The  Imwol  is  now  liberated  as  far  as  is  j>nssiblc.  and  is 
irawn  into  the  wound  with  tlie  island  of  skin  atturbod  to  it. 
Jlntnges  are  wedged  in  annuid  the  Imwd,  to  prevent  the 
Sntmnce  of  any  fnecal  matter  into  the  peritoneal  cavity.  The 
lurgtion  now  isolates,  as  well  lus 
»e  can,  the  mass  i>f  adhesive  *, 
felue  which  l)inds  the  gut  to  the 
wici4?s.  This  he  does  without 
l>]»iiin)k'  the  sinus,  the  positicm 
rf  which  is  indicated  by  the 
»«igie. 

The  g)it  is  chim[>ed  above 
UmI  liolow  by  the  fingers  of  an 
Issisrwit.  A  small  elliptical 
piece  is  excised  from  the  in- 
tertinal  wall  In  the  centre 
of  this  ellipse  will  be  the  orifice  into  the  gut.  The  long  axis 
of  tlie  ellipse  will  coincide  with  that  of  the  bowel  Tho  parts 
K»' cleaned,  the  plug  of  wool  is  removed,  and  the  gap  made 
in  the  liowel  is  closed  by  a  double  row  of  sutures.  The  edges 
•f  llie  parietal  wound  are  also  united  by  sutures. 

In  the  case  of  a  dt-ej)  sinus — such  im  one,  for  example,  as 
iDiiy  be  met  with  in  the  iliac  region  leading  to  the  ca'cuni — it 
"often  possible  to  .so  oleaidy  divide  the  tissues  aronnd  the 
•iniB  as  to  remove  the  diseased  parts  in  a  single  piece,  which 
•ill  have  the  outline  and  arrangement  shown  in  Fig.  301. 

^'hen  a  sinus  burrows  or  follows  a  devious  course,  or  is 
double,  then  this  ojK-ration  cannot  be  carried  out  without  an 
Accidental  opening  of  the  fistulous  passage. 

It  is  well,  however,  that  the  ill-conditioned  juflununatory 
issue  in  which  the  sinus  is,  as  it  were,  buried,  should  be 
Huoved. 


Fig.  361.-METMon  of  oumdjo   ah 

ABTIFIl'IAL    ASOTS. 

a,  Skin  wit)i  fiectil  tlstulu  ;  A,  tinues 
armind  tlio  aiuui :  <•,  In.wel  with 
internal  onfice  of  the  siiiiia. 
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Various  plastic  operations  have  been  pro|K)sed  for  cIombj 
the  simpler  forms  of  fsecal  fistula,  but  I  am  not  awan  tlul 
mufh  success  liiis  attended  the  practice.  Attempts  at  pli>iir- 
brought  about  by  means  of  simple  or  reverse*!  skin  flftp>  ^■>- 
not,  on  common  sui^ical  grounds,  likely  to  be  attended  ■ 
satisfactory  results. 

Mfthotl  No.  2. — The  patient  is  prepared  in  the  mu: 
already  described,  suad  the  skin  around  the  opening  is  \h 
in  as  healthy  a  condition  as  is  possible.     The  bowel  is  li:' 
phi,tr4ed.    The  intoi^umeut  is  excised  by  mejuis  of  an  elli; / 
incision,  and  the  isiybited  part  of  the  parietes  thus  detiiwd  ii 
entire!}'  removed  before  the  conclusion  of  the  operation    Th« 
abrlomi'u  is  opened  iis  in    the  previous  operatioa    The  in- 
volved loop  of  bowel   is  freed  from  adhesions  as  far  u  it 
necessarj',  and   is   drawn   forwards,   together   with   the  ot*! 
isolated  piece  of  the  parietes  which  still  adheres  to  it. 

The  intestine  is  clamped  above  and  below,  tlie  pliig  rf 
wool  is  removed,  and  as  much  of  the  gut  is  excised  i$  il^ 
necessary.    {See  page  321.) 

After  the  resection  the  divided  ends  of  the  intestine 
united  by  suture   in   the  manner  described   in  a  prerioo' 
section  (page  323). 

The  most  convenient  clamps  are  those  introducMl  by 
Mr.  Mftkins  (Fig.  342). 

After  the  bowel  has  been  united,  the  wound  in  d* 
abdominal  parietes  is  closed  by  sutures  in  the  usual  way.  h 
is  to  bo  remembered  that  the  lower  segment  of  intestine  •ill 
be  luueh  narrower  than  the  upper. 

Tlie  resection  is  carried  out  upon  the  lines  alreadjhi^ 
dowTi. 

Mr.  Makins,  in  a  valuable  paper  in  the  Si.  Thamai'i 
HoxpiUd  Rcjjurtx  for  1888,  has  collected  thirty-nine  exaropl« 
of  resection  of  intestine  for  the  cure  of  artificial  anus.  Th» 
mortality  was  SS-l  i^r  cent  Of  the  twenty-foiir  jjiitienis  *bo 
recovered,  three  were  still  left  with  a  fajcal  fist\ila. 

Method  No.  3. — The  procedures  described  in  this  seouon 
are  concerned  with  the  removal  of  the  obstructing  spur  « 
ifperon.  After  the  removal  or  obliteration  of  that  fold,  spon- 
taneous closure  of  the  artificial  anus  has  many  times  followed 

The  simplest  method  consists  of  introducing  a  siiletantitl 
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piece  of  thick  indiarubbor  lubing  into  the  two  orifices  of  the 
bowel.  The  tube  tends  to  straighten  itself,  and,  as  a  conse- 
quence, the  bowel  also ;  it  presses  at  the  same  time  upon  the 
Speron,  and  encourages  its  removal  by  displacement  and 
absorptioa  A  piece  of  silk  is  attached  to  the  tubing,  to 
prevent  its  slipping  out  of  reach.  Air.  Mitchell  Banks  has 
obtained  some  excellent  results  from  the  use  of  this  simple 
measure. 

Various  methods  of  disposing  of  the  spur  by  means  of 
caustics,  the  ligature,  and  incision  with  a  bistoury,  need  only 
be  mentioned  to  be  condemned. 

The  Hsi'  of  the  cnterotome  is  strongly  advocated  by  some. 
Few  illustrations  of  the  use  of  this  imcouth  instrument  have, 
however,  been  provided  in  Great  Britain.  Nevertheless  no 
account  ot  the  treatment  of  artihcial  anus  would  be  complete 
unless  it  revive  this  old-world  mode  of  treatment.  The 
following  account  is  from  Mr.  Greig  Smith's  work  on 
"  Abdominal  Surgery  " : — "  Since  the  introduction  of  this 
instrument  [the  enterotome]  by  Dupuytren,  and  the  great 
success  that  followed  its  use,  the  mode  of  destroying  the  spin- 
by  slow  crushing  has  enjoyed  aconsidtTalile  amount  of  fovour. 
Dupuytren's  well-known  instruintnt  has  been  modified  loid 
improved  by  Biasius,  Delpech,  Ileybard,  Gross,  and  others. 
Probably  the  best  of  these  is  Gross's  enterotome,  which  not 
only  divides  the  spur,  but  removes  it.  Its  structure  is  simply 
that  of  a  large  torsion  forceps,  the  points  of  which  are  trans- 
formed into  two  circular  opposing  rings.  These  are  made  to 
include  the  spur,  and  are  left  till  the  compression  of  the 
blades  cuts  their  way  through,  removing  the  gi-eater  part  ol 
the  spur  between  them.  As  the  compressed  portion  sloughs 
away,  protective  inflammation  is  set  up  in  the  neighbouring 
peritoneum.  In  a  few  cases,  however,  perforation  has  been 
caused  by  the  enterotome,  and  death  has  resulted." 
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The  Removal  of  the  Vermiform  Appendix. 

Diseased  conditions  of  the  appendix  are  of  very  common 
occurrence,  and  the  important  part  played  by  this  little 
process  in  the  production  of  typhb'tis  has  been  fully  recog- 
nised. 

It  would  be  out  of  place  here  to  detail  the  conditions 
under  which  an  excision  of  the  appendix  may  be  carried  out. 

The  treatment  of  cases  of  relapsing  typhlitis  by  removing 
the  appendix  during  the  period  of  quiescence  ofl'ers,  probably, 
more  admirable  results  tlum  are  to  be  obtained  in  the  treat- 
ment of  any  other  form  of  the  disease.  I  first  advised  tliis 
operation  in  1887,  and  have  elsewhere  very  fully  dealt  with 
the  circumstances  and  details  of  the  procedure  {Med.-Chir. 
Trans.,  vol.  Ixxi.,  page  Kio :  Lancet,  Feb.  9th,  1889 ;  Bnt.  Mnl. 
Joum.,  Nov.  9th,  1889 ;  "  The  Surgical  Treatment  of  Typhlitis," 
London,  1890). 

In  deciding  upon  this  operation  it  must  be  borne  in  mind 
that  the  measure  is  only  justitiable  in  projierly-selected  cases. 

The  Operation. — The  chiof  jmints  in  connection  with  the 
operation  itself  are  the  following: — 

1.  Before  the  operation  the  position  of  the  diseased 
appendix  should  be  made  out,  if  possible.  Its  {K)sition  might 
have  been  indicated  during  one  of  the  attacks. 

2.  The  operation  should  not  be  performed  until  all  inflam- 
matory and  other  symptoms  have  quite  subsided. 

3.  The  incision  should  be  made  ob]i(|Ucly  from  above 
downwards  and  inwards  over  the  caecal  region,  its  lower 
extremity  ending  just  external  to  the  ejiigastric  artery.  The 
incision  should  not  bo  always  made  directly  over  the  appendix 
or  over  the  dullest  region.  If  it  be  so  placed,  a  number  ol 
adhesions  w^ill  probably  be  encountered,  and  the  demonstra- 
tion of  the  peritoncid  cavity  might  be  difficidt.     The  ctecuin 
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or  the  appendix  might  be  actually  adherent  to  the  anterior 
abdominal  wall.  The  incising  of  the  peritoneum  should, 
therefore,  be  conducted  with  the  very  j^eatest  care.  It  is 
well  that  the  jtarietal  cut  should  open  the  abdomen  at  a 
point  just  beyond  the  diseased  area,  and  where  no  adliosions 
exist 

4.  When  the  appendix  and  cnacum  are  exposed,  the  area 
of  the  operation  shoul<l  hn  cut  off  from  the  general  abdominal 
cavity  by  sponges.  If  tliis  plugging  with  sponges  be  well 
carried  out,  no  blood  shoidd  enter  the  peritoneal  space. 

5.  All  adhesions  should  be  divido<l  by  cutting;  none 
should  be  "  brtjken  down."  The  latter  measure  is  apt  to  tear 
the  bowel — or  at  least,  to  bare  it  of  peritoneum. 

6.  The  appendix  should  be  lighth'  clamped  dose  to  the 
ca^cimi,  and  shoidd  be  divided  about  half  an  Inch  from  that 
intestine;  it  should  not  be  seciu-ed  by  a  simple  ligature. 
The  mucous  membrane  should  be  united  by  many  tine 
sutures,  or  by  a  continuous  suture ;  then  the  divided  outer 
walls  of  the  process  should  be  brought  together  by  a  second 
row  of  sutures.  When  the  wall  of  the  little  tube  is  greatly 
thickened  by  inflammatory  exudutiou,  it  is  practically  impos- 
sible to  bring  the  serous  coats  together.  To  still  further 
secure  the  orifice,  the  stump  of  the  appendix  might  be  lightly 
attached  to  any  adjiwent  surface  of  peritoneum,  or  it  may  be 
covered  by  an  omental  graft. 

7.  The  abdomiu.il  wound  should  be  closed;  no  drain  is 
required. 

Jhirintj  the  prtvjren^  of  the  operation  any  adhesions  likely 
to  give  rise  to  future  troul)le  might  be  dealt  with ;  this  more 
esj>ecially  applies  to  adherent  omentum,  or  to  adhesions  bind- 
ing down  coils  of  smidl  intestine.  If  the  appendix  be  clo.soly 
adlierent  to  the  ureter,  or  to  a  coil  of  the  ileum,  or  be  found 
deeply  attached  in  tlie  pelvis,  it.s  removal  may  be  attended 
with  very  considerable  ditHculties.  The  nuinagement  of  such 
a  case  must  be  left  to  the  judgment  of  the  individual  stirgcnn. 

Before  commriwiTiff  thr.  operation  the  surgeon  must  be 
pre{)ared  for  such  dithctdties.  Some  cases  are  remarkably 
simple,  and  the  removal  of  the  diseased  process  i-an  be 
eft'ectc*!  in  a  few  minutes.  In  other  instances  the  surgeon's 
movements  are  seriously  hampered  by  adhesions  Piirts  aro 
rt  rt  2 
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densely  matted  together  in  such  a  way  that  their  recx^tioo 
is  very  difficult  The  confusion  may  be  almost  inextricably 
and  the  risk  of  wounding  the  bowel  or  the  ureter,  or  im- 
portant vessels,  is  considerable. 

In  two  cases  in  which  I  was  attempting  to  remoTe  tbe 
appendix  for  the  relief  of  relapsing  typhlitis  I  was  compelled 
to  abandon  the  project 

I  have  excised  the  appendix  in  a  large  number  of  <xa,  ■ 
and  up  to  the  present  time  have  to  record  no  death  u  j 
resulting  from  the  operation.  i 
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CHAPTER    Xin. 

Operations  on  the  STOiLiCH. 

Anatomical  Points. — The  position  of  the  stomach,  and  its 
relations  to  surrounding  parts,  aro  much  influenced  by  the 
degree  of  distension  which  it  exhibits,  and  are  further  apt  to 
be  modified  by  the  efi'ects  of  disease,  either  in  its  own  walls  or 
in  the  structures  which  surround  it. 

When  empty,  the  stomach  lies  at  the  back  of  the  abdomen, 
beneath  the  liver,  and  some  little  way  from  the  surface.  When 
distended,  the  greater  curvature  is  elevated  and  carried 
forwards,  the  anterior  surface  is  turned  upwards,  and  the 
posterior  downwards.  The  direction  of  the  rotation  depends 
mainly  upon  the  fixity  of  the  smaller  curvature. 

Normally,  the  lesser  curvature  looks  upwards,  backwards, 
and  to  the  right  When  distended,  the  anterior  surface  is 
brought  well  atrainst  the  anterior  belly  wall,  and  the  viscus 
may  occupy  the  whole  of  the  median  line  as  far  as  the  navel 
In  obstruction  of  the  pylorus  the  dilated  stomach  may  nearly 
fill  the  abdomen,  and  its  greater  curvature  may  reach  to  the 
groin.    {See  Fig.  378.) 

Under  normal  conditions,  the  cardiac  orifice  is  situate 
behind  the  seventh  left  costal  cartilage,  about  one  inch  from 
the  sternum.  The  pylorus,  when  the  viscus  is  empty,  lies  just 
to  the  right  of  the  middle  linr>,  from  two  to  three  inches  below 
the  stemo-xiphoid  articulation,  and  on  a  level  with  a  hne 
drawn  between  the  bony  ends  of  the  seventh  ribs  (Fig.  362). 
When  distended,  the  pylorus  may  be  moved  nearly  three 
inches  to  the  right  of  this  point  (Braune). 

The  fwndu8  of  the  stomach  reaches  on  the  left  side 
to  a  poiui  as  high  as  the  level  of  the  sixth  chondro-stemal 
articulation. 

The  uncovered  area  of  the  8t<ymach  is  normally  represented 
by  a  triangle,  the  right  side  of  which  is  formed  by  the  edge  of 
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the  liver,  the  left  side  by  the  borders  of  the  eighth  »ivi 
ninth  costal  cartilages,  and  the  base  by  a  hori2ouul  liu 
draxNTi  between  the  tips  of  the  tenth  castal  cutilijB 
(Fig.  362). 

The  tip  of  the  oa/rtilage  of  the  tenth  rib  is  aa  imjioiuiil 
landmark,  and  it  is  one  not  difficult  to  recoiniise.  Tilliu 
points  out  that  it  has  a  distinct  tip,  that  it  is  attached  to  iIk 
ninth  cartilage  by  a  ligament  some  six  or  seven  nun.  u 
■width,  that  it  plays  over  the  latter  cartilage,  and  :  r  ^■•- 
under  the  finger  a  special  crepitus  (bruit).     (See  Fit;    .  - 

The  position  of  the  lower  edge  of  tlie  liver  on  the  l«0 
subcostal  angle  is  liable  to  variation,  but  under  nonml 
conditions  it  may  be  represented  by  a  line  drawn  from  lk« 
ninth  right  caitilage  to  the  tip  of  the  eighth  left  ciirtiliiii^ 

The  pyloric  opming  is  small,  and  has  an  average  diintft* 
of  16  m.m.  This  about  corresponds  to  the  diumcier  d » 
sixpenny-piece. 

Operations. — The  t'ollo\vini.j  operations  upon  the  staBK^ 
»viU  bo  described : — 

1.  Gastrostomy. 

2.  Gastrotomy. 

3.  Loreta's  operation. 

4.  Resection  of  the  p}loru8. 

5.  Gastro-enterostomy. 

1.    GASTROSTOMY. 

This  operation  consists  in  esUiblishing  an  arti6cia]  op* 
ing  (atoma)  in  the  stomach,  through  the  pari<''lcs.  with  li* 
purpose  that  the  patient  might  be  fed  through  the  ««• 
■  mouth." 

Gastrostomy  is  carried  out  in  cases  of  obstruction  of  tb( 
gullet,  espociiiUy  in  suili  as  are  due  tu  nijili(,'uunt  dii«fliC' 

History  of  the  Operation.— The  following  acxwuni  * 
abbreviated  from  that  given  by  Mr.  Greig  Suiith  in  i* 
'  Abdominal  Surgery."  In  1.S37  Egebert,  a  Norwi-gjan  »ut]2«* 
advocated  this  uicasure  in  cases  of  stricture  of  the  teeo^ihai^ 
which  were  beyond  local  treatment.  He  descritied  iImj  At\J^ 
of  the  operation  with  great  minuteness. 

A  little  later,  lilondlot  demonstrated  the  practicability  d 
forming  gastric  fistulte  in  animals. 
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In  1849  S^djlliit  performed  the  first  operation  upon  the 
human  subject.  Tho  patient  die<l.  The  same  result  followed 
in  a  second  aud  a  third  case.  Fenger  Ciixried  out  the  opera- 
tion in  1853.     This  patient  also  died. 

In  185S  Mr.  Oooper  Forster,  of  Guy's  Hosjiital,  per- 
formed the  first  gastrostomy  in  England,  but  with  a  fatal 
result  The  operation  was  attempted  by  Giinther,  Gross, 
Curling,  Bryant,  and  others,  but  in  each  case  death  ensued. 
The  first  satisfactory  result  was  obtained  in  1874  by  Mr. 
Sydney  Jones. 

The  operation  has  since  this  date  advanced,  and  the 
establishment  of  the  procedure  as  a  justifiable  surgical 
measure  is  largely  due  to  Mr.  Howse,  who  advocated  the 
performance  of  the  operation  in  two  stages. 

The  practice  of  delajiiig  the  opening  of  the  stomach  had 
been  pre\'iously  ad\'i.sed  by  both  Egebert  and  N^laton. 

Preparation  of  the  Patient. — If  the  patient  is  no  longer 
able  to  swallow,  the  strength  should  be  supported  by  nutrient 
enemata.  One  such  injection,  containing  an  ounce  of  brandy, 
may  be  given  just  before  the  operation.  There  is  no  need  to 
adopt  any  especial  means  for  distentling  the  stomach.  The 
less  the  patient  is  disturbed  the  better.  He  should  not  lie 
placed  upon  cold  macintosh  sheets  spread  upon  an  exposed 
operating-table  ;  the  operation  can  be  well  enough  done  as 
the  subject  lies  in  bed.  The  dragging  of  the  patient  from  the 
bed  to  the  table  and  back  again  can  do  no  other  than  harm. 
The  body  should  be  well  covered  up  with  blankets,  imd  the 
limbs  surrounded  by  hot-water  bottles. 

Deep  ana-sthesia  is  not  required,  and  ether  is  to  be 
preferred  to  chloroform.  I  have  perfonned  the  operation 
when  so  small  an  amount  of  ether  has  been  given  that  the 
patient,  while  complaining  of  no  great  pain,  has  yet  been 
dimly  conscious  of  all  the  steps  of  the  operation. 

The  quicker  the  operation  can  be  carried  out,  within 
reason,  the  better. 

The  skin  of  the  abdomen  must  be  thoroughly  cleansed 
before  the  npcration,  and  a  pad  of  lint,  soaked  in  some  wann 
antisejitic  solution,  may  be  placed  over  the  region  of  the 
stomach  some  hours  before  the  aniesthetic  is  given. 

Tlio  j>ationt  lies  in  the  reciunbent  jwsition, close  to  the  left 
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side  of  the  couch.  The  left  arm  may  be  plac«l  MM  ib« 
back.  The  surgeon  stands  to  the  left  of  the  patient,  and  tike 
chief  assistant  to  the  right. 

The    Instruments    Required — Scalpels  ;    bl\mt-]K»int«A| 
bistoury ;  dissecting  forceps  ;   toothed  or  "  nibbed  "  formp* 
jircssure  and  artery  forceps  ;  scissors  ;  metal  rotra<^lore;  bluo.' 
hooks  ;  curved  needles  and  needle-holder  ;  straight  oeedlsf 
the  parietal  wound  ;  sponges  in  holders  ;  sutures ;  UgaWi*— ■ 
etc.;  sharp  tenotome  to  open  the  stomach. 

The  Ope^ratityn. — The  operation  is  described  as  it  is  6unM 
out  wlien  pprformed  in  two  stages. 

1.  The  Parietal  Incision. — The  surgeon  should  end<«Tor 

to  mark  out  tho  ii'W 
edge  of  the  hver  by  ])«• 
cussion  and  palpaiiuo. 
The  normal  position  of 
this   edge  has  aiitd} 
been  given  (po^^e  "tOfH 
The  liver,  howeT«.  la 
the  operation  are*  imi 
be  found  as  high  up  u  1 
the  level  of  the  xiphoid  | 
cartilage.or  as  low  downj 
as    the    level    of    tli« 
ninth   costal   ranilM!)'.  I 
In  oases  of  stri<'tare  (£\ 
the  gullet,  the  organ  is  usually  a  little  lower  than  nor 
owing  to  the  empty  condition  of  the  stomach  and  intestioa. 

The  incision  is  obhque,  is  parallel  to  the  margin  ■  '  ' 
costal  cartilages,  and  is  about  one  inch  from  that  mas, 
length  is  about  two  and  a  half  inches,  and  may  be  mc 
according  to  the  thi^^kness  of  the  parietes. 

The  centre  of  the  incision  should  correspond  to  a  [ 
from  three-fourths  of  an  inch  to  one  inch  below  the  miu^of ' 
the  liver  (Fig.  362). 

If  the  cut  be  too  near  to  the  ribs,  the  wound  is  apt 
needlessly  disturbed  by  the  movements  of  the  thorax,  and 
little  tissue  is  left  on  the  outer  margin  of  the  wound  to  pn\ 
hold  to  the  sutures.     The  edge  of  the  cartilages 
in  the  siu-geon's  way. 
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c.  Tbe  margin  of  Xbe 


The  luivrpn  or'  Iho  liver:  c, 

c-stui  oartilu(^-8 :  7,  H,  9,  and  10,  Tlie  seventh  to 

the  ttftith  costal  cartiUi^efl. 
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If  the  cut  be  too  low  down,  the  stomach  is  missed,  or  undue 
traction  is  made  upon  its  walls.  If  it  be  too  high  up,  the 
liver  comes  in  tlie  way ;  and  althougli  the  stomach  may  be 
dragged  up  from  beneath  the  liver,  yet  the  sharp  margin  of 
that  organ  is  apt  to  bear  with  injurious  pressure  upon  the 
line  of  sutures  which  unite  the  stomach  to  the  parietes. 

The  incision  is  carried  throuj^h  the  tissues  of  the  abdominal 
waU.  The  fibres  of  tlie  extemid  oblique  musdo  will  be  found 
to  run  ahnost  at  right  angles  to  the  line  of  the  woimd,  and  the 
fibres  of  the  internal  oblique  to  be  nearly  parallel  with  that 
line.  The  transversalis  muscle  will  be  cut  transversely.  The 
incision  will  probably  cross  the  left  semilunar  line,  in  which 
case  some  fibres  of  the  rectus  are  exposed. 

The  peritoneum  is  reached,  and  is  divided  to  the  full  length 
of  the  original  wound. 

Mciditications  of  the  incision  are  described  in  the  Comment 
upon  the  operation. 

2.  The  Exposure  of  the  Stomach. — Retractors  are  intro- 
duced into  the  wound,  and  search  made  for  the  stomach.  The 
liver  will  come  into  view,  and  below  the  margin  of  that  organ 
the  stomach  may  at  onno  be  detected.  It  is  recognised  by  the 
smoothness  and  absolute  opacity  of  its  siu^face,  by  its  faint 
pink  colour,  and  by  the  thickness  and  stiffness  of  its  wall,  as 
demonstrated  by  pinching  uji  a  fold  lietwecn  the  thumb  and 
finger.  To  make  the  identification  more  certain,  the  relations 
of  the  viscus  to  adjacent  structures,  and  especially  to  the  liver, 
should  be  made  out. 

The  colon  has  been  mistaken  for  the  stomach,  and  has  been 
opened  under  tho  influence  of  that  error.  The  stomach  is  , 
usually  contracted,  and  lies  hiijh  up,  under  cover  of  the  left 
lobe  of  tlie  liver.  In  such  case,  the  omentum  or  the  trans- 
verse colon  commonly  presents.  By  means  of  a  piece  of  fine 
Turkey  sponge  in  a  holder,  the  colon  may  be  thrust  down- 
wards into  the  abdomen,  and  the  stomach  thus  brought  into 
view ;  or  the  surgeon  may  draw  the  colon  downwards  with  his 
fingers.  The  omentum  is  more  conveniently  pushed  away  by 
means  of  the  sponge,  to  the  rough  surface  of  which  it  readily 
attaches  itself. 

In  any  case  of  doubt  the  surgeon  should  follow  the  under- 
Rurfacc  of  tho  liver  with  his  finger  as  far  as  the  portal  fissure. 
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Thenee  he  is  oooducted  to  the  stonuch  hj  the  gmstio-hepatie 
omentum.  Fanbeuf  advises  the  following  method : — The 
foroiin^r  is  paaeed  back  along  the  ander-siiifM»  of  the  left 
lobe  of  the  liver  to  the  reitebral  oolomn,  where,  tfaroDgfa  the 
thin  gastro-bepatic  omentum,  the  aorta  maj  be  felt  It  is 
then  carried  a  little  to  the  left,  still  keeping  to  the  dqiths  of 
the  abdomen  and  high  up  under  the  diaphragm,  vhen  a  fold 
(vne  cravate)  more  or  less  thick  is  met  with.  This  is  the 
lesser  curvature  of  the  stomach. 

The  stomach  should  be  drawn  to  the  wound,  and  the  spot 
at  which  to  open  it  must  be  determined  upon. 

This  spot  should  be  as  near  the  greater  curvature  as 
poflsible,  and  at  a  part  free  from  large  veins.  It  is  most 
important,  however,  that  the  new  opening  should  be  so  placed 
as  to  avoid  any  traction  uj)on  the  stomach. 

As  soon  as  the  situation  of  the  "  stoma  "  has  been  deter- 
mined upon,  the  stomach  wall  may  be  lightly  seized  at  the 
centre  of  the  selected  area  by  means  of  pressure  forceps.  By 
means  of  these  forceps  the  organ  can  be  drawn  forwards  and 
held  in  excellent  position  while  the  sutures  are  being  intro- 
duee<l. 

3.  The  Fixing  of  the  Stomach. — This  is  best  effected  by 
means  of  silkworm-gut  sutures  and  Hagedom's  needles.  Tl»e 
nee<lles  should  be  of  moderate  size  (about  No.  5),  and  ftilly 
cur^•ed.  They  are  conveniently  introduced  by  means  of 
Hagedom's  needle-holder 

The  stomach  is  drawn  well  forwards  into  the  wound,  and 
each  needle  is  made  to  take  a  good  hold  of  the  gastric  wall- 
It  should  penetrat<'  all  the  coats  except  the  mucous.  The 
needle  is  then  carried  through  the  peritoneum,  and  ultimately 
through  tlie  muscular  layers  of  the  pariet<«  and  the  skin.  In 
order  to  make  the  inclusion  of  the  peritoneum  simple  and 
certain,  it  is  as  well  to  fix  it  on  either  side  with  pressiu« 
forceps,  by  meims  of  which  the  membrane  can  be  brought  well 
into  view  while  the  needles  are  being  passed. 

The  sutures  should  be  so  inserted  as  to  circumscribe  an 
area  on  the  stomach  about  equtd  to  a  shilling-piece.  From 
six  to  ten  sutures  will  suffice.  It  is  as  well  to  intrixliice 
several  of  the  main  sutures  before  any  are  tied.  The  sutiues 
should  take  up  enouj,'li  of  the  stonuich  wall  to  secure  a  good 
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hiild.  The  mucous  coat  must  not  bo  pimctured,  and  each 
stitch  must  be  very  securely  tied.  There  sliould  be  no 
•dragging  upon  any  part  of  tlie  stomach.  Tlie  centre  of  the 
area  circumscribed  by  the  sutures  will  be  represented  by  that 
part  of  the  stomach  wall  to  which  the  pressure  forceps  are 
attached.  In  the  place  of  these  forceps  a  long  silkworm-gut 
suture  is  passed  through  the  serous  and  muscular  coats.  It  is 
left  in  the  form  of  a  long  loop,  and  serves  us  a  sure  yuide  to 
tlie  spot  to  be  ofieued  when  the  second  stage  of  the  operation 
is  reached. 

hefore  the  stitches  are  introduced  into  the  stouhu-h,  the 
upper  iiiid  lower  exlromities  of  the  pai-ietal  wound  will  have 
been  transiixed  by  silkworm-gut  sutures,  introduced  by  means 
of  straight  needles  jiassed  through  the  whole  thickness  of  the 
abdominal  wall. 

After  the  stomtxch  has  l)een  secured,  these  sutures  are 
•drawn  tight  and  are  tied. 

The  wound  smd  the  exposed  surface  of  the  stomach  are 
now  dusted  with  iodivform,  iind  the  part  is  covered  by  a  sub- 
stantial jiad  of  wool  supported  by  a  Hannel  roller. 

This  completes  the  tirst  stage  of  the  operation. 

4.  The  Opening  of  the  Stomach. — This  constitutes  the 
second  sUige  of  the  gastrostomy. 

The  time  that  is  allowetl  to  elapse  before  the  stomach 
is  opened  must  depend  upon  the  cucumstnnces  of  the  case. 
There  can  be  no  particuliu-  object  to  be  gained  by  delaying 
the  opening  beyond  the  fifth  day. 

In  a  large  niniiber  of  eases  the  second  stage  of  the  gastro- 
stomy may  be  carried  out  on  the  third  day. 

No  very  valid  arguments  have  been  advanced  in  favour  of 
•elVectiug  the  opening  at  the  time  of  the  first  operation,  and  of 
•completing  the  procedure  at  one  sitting. 

If  the  <'ase  be  in  any  way  suited  for  gastrostt»my,  the 
patient  will  be  well  able  to  ]x)stpone  direct  feeding  through 
the  stomach  for  eight  or  twelve  hours.  Even  this  period  of 
time  will  sulKce  to  form  such  a  barrier  of  lymph  about  the 
suture  line  as  will  jirevent  the  entrance  of  fluid  into  the  peri- 
toneal cavity  during  the  m^t  of  feeding.  Moreover,  tuoh  a  space 
•of  time  wUl  allow  the  patient  to  recover  from  the  eftects  of  the 
auKSthetic  and  the  disposition  to  vomit,  which  is  often  noticed. 
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ulibet  tubing  is  slipped  under  it.     The  loops  are  pulled  with 

inoderato  tightness  over  the  rubber  tubing  from  ejtch  end  of 

llhc  incision.  Finally,  the  ends  of  the  silver  sutoros  are  hooke<l 

(Under  the  tubing,  and  serve  to  keep  the  exposed  piirt  of  the 

! stomach  well  up  to  the  gaping  wound"  (Fig.  364). 

I      In  cases  in  which  it  ap])ettrs  to  be  necessary  to  feed  the 

patient  at  once,  some  surgeons  introduce,  every  few  hours,  a 

fittiiill  amount  of  food  through  a  large  hypodermic  syringe 

■capable  of  holding  two   draohins.     The   puncture   must   l)e 

(repeated  at  each  occasion  of  feeding. 

\     If  it  be  intended  to  postpone  the  opening  of  the  stomach 

■Utweek  or  so,  the  viscus  may  be  secured  in  a  very  simple 

pi^by  moans  of  two  hare-lip  pins. 

These  pins  must  be  stout,  and  are 

iinserted  imdcr  the  serous  and  iiuis- 

ular  coats  of  the  stomach  in  lines 
etse  to  the  direction  of  the 
and  they  enclose  a  square 
of  the  gastric  wall  whose  sides 
^easure  about  three-quarters  of  an 
kinch. 

I  The  ends  of  the  pins  are  jiro- 
ftected  by  short  lengths  of  india- 
irubbcT  tubing. 

j  During  the  time  that  elapses  be- 
»*^«en  the  first  and  second  stages  of 
■the  operation  the  patient  may  be 
'fed  through  the  moutli  if  he  can 
!»till  swallow,  and  in  any  case  nutrient  enemata  must  be  regu- 

rly  given. 
Feeding  through  an  esophageal  tube  is  to  be  avoided,  as  it 
tuimlly  causes  retching  and  coughing. 

No  morphia  is  required.     Every  means  must  be  taken  to 
*Upport  the  heat  of  the  body. 

(  The  actual  opening  of  the  stomacli  is  a  very  simple 
Wlatter.  It  is  paudess,  and  no  anaesthetic  is  required.  As-sum- 
'Sng  that  four  or  five  days  have  elapsed,  the  woimd  will  be 
ifcund  to  be  somewhat  contracted  and  puckered  in.  The 
(Jeptha  of  the  wound  will  be  occupied  by  a  dry  crust  of  iodo- 
ifm  mingled  with  a  considerable  quantity  of  lymph.     The 
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pans  are  veil  and  carefullj  washed,  and  diea  as  earefonj- 
dried     For  this  parpoae  nothing  answen  betta  than  pledgets- 
ofTiUmann's  dressiii^. 
'        The  guiding  suture  is  drawn  upon,  and  the  gastzie  wall  ia 
pierced  close  to  it  by  means  of  a  sharp  tenotome     Cai«  must 
be  taken  that  the  instrument  penetrates  all  the  coats  of  the 
stomach,  and  does  not  Cnrce  the  undirided  and  loose  maeoos 
coat  before  it.     The  knife  is  withdrawn,  and  a  director  intro- 
duced ;  and,  guided  by  the  latter  instnuuent,  an  indiambbar 
tube,  the  size  of  a  Na  8  catheter,  is  passed  into  the  stomach. 
The  hole  made  should  be  as  small  as  possible,  and  the  tube 
should  be  gripped  firmly  by  the  walls  of  the  stomach.     Before 
effecting  the  opening,   the   bottom  of  the  wound  may  be 
packed  with  Tillmann's  dressing,  which  will  absorb  any  blood, 
and,  later,  any  fluid  which  may  escape  from  the  tube 

The  tube  should  be  aUiut  eighteen  inches  in  length,  and 
to  its  upper  end  a  small  glass  funnel  is  affixed,  covered  at  the 
top  with  tliin  i;nii7.c 

The  Feeding  of  the  Patient  and  the  After-treatment. — 
The  amount  of  food  introduced  on  the  occasion  when  the 
stomach  is  opened  must  depend  upon  the  patient's  condition. 
If  no  food  has  been  swallowed  for  a  considerable  period,  it 
will  suffice  at  first  to  introduce  only  a  few  drachms  of  milk 
mixed  with  a  little  brandy.  The  quantity  can  be  gradually 
increased.  If,  however,  the  patient  has  been  able  to  tiike 
some  frxKi  through  the  gullet  up  to  the  time  of  the  operation, 
liis  first  meal  may  consist  of  fnjm  four  to  eitrht  ounces  of  a 
uiixiiiro  of  milk,  egg,  and  brandy.  This  is  slowly  poured  in 
through  the  ftinnel,  the  gauze  covering  of  which  prevents  any 
semi-solid  particles  from  entering  and  blocking  the  tube.  A 
piul  of  Tillmann's  dressing  packed  around  the  aperture  in  the 
stomach  will  absorb  any  fluid  which  may  escape.  As  a 
nmtf«r  of  fact,  however,  such  escape  is  very  seldom  to  be 
anticipated. 

After  the  feeding  the  tube  is  left  in  place.  It  is  secure«l 
to  the  ribs  in  the  fonn  of  n  enil  by  means  of  strips  of  plaster. 
Its  end  is  left  open,  and  serves  to  aft'ord  escape  to  any  fluid 
which  the  stomach  inight  attempt  to  reject  This  open  end 
is  received  by  a  pad  of  absorbent  wool 

The  skin  around  the  margin  of  the  "  stoma "  is  smeared 
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with  vaseline,  is  kept  very  clean,  and  well  dusted  with  bi- 
carbonate of  soda.  A  plui,'  of  Tillniiain's  dressing  occupies 
the  depths  of  the  wounti. 

The  feeding  should  be  repeated  frequently,  but  the 
quantity  administered  each  time  shoid<l  be  small. 

The  diet  will  con.sist  of  milk,  eggs,  beef-tea,  soups,  tea, 
cocoa,  and  u  proper  allowiiuce  of  water. 

The  tube  must  be  removed  every  day  and  a  new  one 
substituted.  When  the  tistula  is  established,  tlio  tube  may  bo 
left  out — if  it  causes  irritation — and  be  introduced  when 
required.  When  the  tube  is  removed,  a  pad  of  non- 
ab.sorbent  wool  dressing  should  be  jdaced  over  the  oritice,  and 
be  kept  in  pla(^e  by  a  large  pad  of  some  absorbent  material  in 
cases  of  regurgitation. 

Ail  food  adiiiiuistored  should  be  of  the  temperature  of  the 
body.  As  time  advances,  more  food  may  be  given,  but  at  less 
frequent  intervals.  The  fistula  will  in  process  of  time  become 
enloi^d,  and  then  ver}-  linely-mincod  meat  and  pulped 
vegetables  may  be  introduced  into  the  stomach  by  means  of 
a  suitable  syringe. 

The  patient's  own  feelings  afford  the  best  guide  to  the 
value  of  certain  foods  and  the  amount  and  mode  of  their 
administration. 

Leakage  of  gastric  juice  and  regurgitation  of  food  are  often 
due  to  the  stomach  having  been  opened  too  near  to  the 
pylorus.  The  patient  who  is  the  subject  of  such  trouble 
should  be  fed  in  the  recumbent  position,  and  lying  upon  the 
left  side. 

The  irritation  produced  by  the  escape  of  gastric  juice  is 
best  met  by  constant  attention  to  cleanliness,  to  the  very 
frequent  changing  of  dry  absorbent  puds,  imd  to  the  liberal 
powdering  of  the  part  with  bicarbonate  of  soda. 

Comment. — Mauy  forms  of  incision  have  been  advised  and 
carried  out  Some  have  employed  an  incision  in  the  median 
line,  others  a  vertical  incision  in  tlie  left  linea  semilunaris. 
S^dillot  used  a  cross  cut  below  the  xiphoid  cartilage.  Howse 
prefers  a  vertical  incision  in  the  sheath  of  the  rectus,  a  little 
to  the  inner  side  of  its  outer  border.  The  vertical  fibres 
of  the  rectus  are  exposed  and  are  separated  (not  cut)  with  the 
handle  of  the  scaljiel.     The  posterior  part  of  the  sheath  is 
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thus  reached.  It  is  divided  vertically,  and  the  abdomioil 
cavity  opened.  By  this  method  it  is  hoped  that  a  kind  of 
sphincter  action  may  be  obtained  for  the  tistulous  opening. 

The  incision  has  the  disadvantage  of  bringing  the  wouad 
area  somewhat  closer  to  the  pyloric  region. 

In  carrying  out  the  incision  advised  in  the  t^xt.  it  slioiiU 
be  remembered  that,  owing  to  the  emaciation  of  the  paticai 
and  the  sunken  condition  of  the  abdomen,  the  pan  of  the 
belly  wall  attached  is — as  the  patient  lies  upon  the  Iwci- 
almost  verticaL  The  integument,  after  passing  over  the 
mai^in  of  the  ribs,  turns  suddenly  backwards  towards  tk 
spine,  following  the  sunken  abdominal  wall 

There  does  not  appear  to  be  any  especial  advantip 
attending  the  practice  of  stitching  the  divided  edges  uf  tl» 
peritoneum  to  the  margins  of  the  skin  wound  before  the  will 
of  the  stomach  is  secured  in  place.  It  may  be  clainieti.  bo»- 
«ver,  for  the  method,  that  it  brings  the  largest  possible  luuount 
of  peritoneum  in  contact  at  the  suture  line. 

By  many  surgeons  the  area  of  the  stomach  circuui8criti«i 
by  the  sutures  is  larger  than  that  described  in  the  text,  lod 
may  equal  in  extent  the  surface  of  a  penny. 

The  many  dlfloient  methods  adopted  of  feeding  th« 
patient  only  serve  to  emphasise  the  fact  that  no  rigid  rule  OD 
be  adhered  to,  and  that  this  factor  in  iho  after-truiUBeai 
must  be  modilied  according  to  the  particular  circumstance*  of 
each  case. 

Besults  of  the  Operation. — Gastrostomy  cannot  he  siid 
to  occupy  a  very  exalted  or  favoured  position  among  siu^^ial 
measures.  It  belongs  to  the  forlorn  category  of  last  resource 
It  is  for  the  most  part  carried  out  in  patients  who  an;  (hiag 
of  cancer,  and  whose  death  is  being  hastened  by  starvation 

One  thing  is  certain,  and  that  is — the  opvrulioD  u 
usually  carried  out  too  late.  The  condition  of  mal-nutnUtA 
into  which  the  patient  is  lUlowed  to  sink  is  eminently  favour- 
able for  the  growth  and  progress  of  a  cancerous  mass  Tl« 
stomach  is  allowed  to  pass  into  a  state  of  atony  before  mj 
attempt  is  made  to  introduce  food  into  it. 

The  operation  often  gives  great  comfort  to  the  patient,  »n<l 
relieves  him  of  the  distress  attendant  upon  feeding  bv  ao 
(Esophageal  tube. 
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The  troubles  arising  from  the  establishinont  of  the  fistula, 
the  acute  gastritis,  the  prolapse  of  the  stomach  wall,  the  in- 
fltuiimation  of  the  skin  caused  by  the  escape  of  gastric  juice, 
are  all  to  a  great  extent  preventable,  and  these  after-evils 
have  been  considerably  reduced  as  the  technique  of  the  opera- 
tion and  the  management  of  the  case  have  been  improved. 

The  most  elaborate  statistics  of  the  operation  ore  those 
collcfted  by  Gross  (207  cases)  and  by  Zesas  (162  cases). 
Gross  gives  a  mortality  of  2947  per  cent.,  and  reckons  that 
life  is  prolonged  for  an  average  period  of  eighty-two  days  in 
the  cases  of  nuilignant  disease. 

The  mortaUty  of  the  o)>eration  in  cases  of  cicatricial 
stricture  Avas  about  the  same,  and  the  average  duration  of  life 
after  the  stomach  wi\s  ojiened  was  295  days. 

Zesas  finds  that  the  mortahty  of  the  operation  (since  the 
introduction  of  antiseptics)  is  as  high  as  70  per  cent  It  is 
evident  that  he  adopts  a  diftenni  method  of  rlistingui.shing 
death  from  the  operation  from  death  from  the  disea.se  to  that 
adopted  by  Gross.  The  perio<ls  of  dying  are  divided  as 
folloAvs : — under  24  hours,  17  cases ;  under  30  hours,  69 ; 
between  1  and  12  months,  19;  between  12  and  IS  months,  1, 
The  majority  of  the  deaths  are  due  to  exhaustion,  pneumonia, 
or  peritonitis. 

In  uno  ciise  of  cancerous  stricture  of  the  gullet,  the  patient 
lived  for  403  days  after  the  stoma<.;h  hod  been  opened.  The 
obstruction  was  complete  at  the  time  of  the  operation,  which 
was  performed  by  Dr.  James  Xlurphy  {Brll.  Med.  Journ., 
Oct.  2Sth,  1888). 

2.   OASTROTOMV. 

This  term  Is  applied  to  the  operation  of  opening  the 
stomach  for  the  purpose  of  removing  a  foreign  body,  or  for 
e.xploraiion. 

The  cutting  into  the  stomacli  for  the  removal  of  a  foreign 
body  is  an  operation  of  some  antiquity. 

"A  surgeon  and  lithotomist  named  Shoval"  removed  a 
knife-handle  measuring  six  and  a  half  inches  in  length  from 
the  stomach  of  a  young  peasant  on  July  9th,  1G35.  No 
sutures  were  applied  to  the  stomach,  and  five  only  to  the 
external  or  parietal  wound.     The  part  wjis  dressed  with  tepid 
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bsUsaiu,  bolar  eartb,  white  of  egg.  and   alum.    The  psrienl  i 
completely  recovered    (South's  edition   of   Chelius,  ?oL  a, 
page  :m).  ' 

Many  successful   cases  have  been  reported  from  time  W 
time  since  that  date. 

The  foroij^B  bodies  removed  have  included  forks,  knife- 
handles,  s[KH>ns,  plates  of  false  teeth,  and  masses  of  haii. 

The  aniitumieal  relations  of  the  parts  concerned  havebeai 
already  dejdt  with. 

The    in-oparation   of    the   [jatient,   and    the    instnunoitt  | 
required,  are  considered  in  the  section  on  Gastrostomy. 

Tht-ro  is  no  need  to  attempt  to  bring  about  an  artifriJi 
distension  of  the  stomach  lx?fore  the  operation.  This  h»l 
been  ctVeeted  by  introducing  ether  into  the  viscus  thMi^ilil 
an  (esophageal  tube,  or  by  causing  the  patient  to  swaDn'l 
measured  quiuititics  of  tartaric  acid  and  bicarUmate  of  sodi. 

The  Operation. — The  parietal  incision  may  be  ma<]e  in  i 
same  position  as  is  advised  in  gastrostomy,  with  this  iiu* 
cation — that  it  may  be  conveniently  placed  a  little  less  clo«  I 
the  margins  of  the  ribs. 

If  the  foreign  botiy  can   be  distinctly   felt   through 
parietes,  then  the  incision  may  be  ma<le  directly  over  it. 
cut  has  been  made  in  the  left  semilunar  line.     In  retaovi 
unusually   large  foreign   bodies,  such  as  are  repr<iscutc<l 
masses  of  hair,  the  incision  may  be  conveniently  made  in  I 
median  line. 

The  incision  should  bo  at  first  about  two  and  a  half  inch 
m  length.     It  may  be  enlarged  subsequently  as  re<juired. 

The  peritoneum  is  divided   and  the  stouimh   >' 

If  the  contained  foreign  body  be  sharp-pointed,  the  i 

tion  of  the  stomach  must  be  conducted  with  gn?M  curi 

When  the  surgeon  has  determined  ui>on  the  spit  aI  v\iuk 
the  opening  into  the  stomach  is  to  l>e  uuide,  two  silkwonn-|! 
sutures  may  be  passed  through  the  serous  and  muscular  < 
of  the  viscus,  one  on  either  side  of  the  areti  s^'lccted  for 
incision.     These  sutures  are  allowed  to  form   long  Inop,  bf 
means  of  which  the  stomach  can  be  drawn  forwanis  and  hcf 
in  placa 

The  stomach  wall  should  be  gently  drawn  well  into 
parietal  woimd,  and  before  the  opening  is  made  the 
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between  the  viscus  and  the  margins  of  the  parietal  incision 
must  be  plugged  witli  siiifil!  Turkey  sponges.  Thi'  uiiniber  of 
sponges  introduced  must  be  noted.  In  a  case  rcjinrtcd  by  Mr. 
Thornton,  a  sponge  was  left  behind  in  the  abdomen.  It  was 
removed  on  the  next  day,  and  the  patient  made  a  good 
recovery. 

The  incision  into  the  stomach  should  be  transverse  to  the 
long  axis  of  the  viseus,  i.e.,  in  the  lino  of  the  bloofi- vessela 

As  soon  as  the  organ  bus  been  opened,  the  foretinger  is 
introduced  and  the  position  of  the  foreign  body  mtulo  out 

It  sliiviild  lie  so  raanipuliited  as  to  place  it  in  the  position 
best  suited  for  ready  rcinovaL 

Forceps  will  probably  be  required  to  eftect  the  extraction. 
Care  must  be  taken  not  to  damage  the  wall  of  the  st«:imach  by 
careless  manipulation,  or  by  attempts  to  drag  the  foreign  body 
through  too  small  an  incision. 

If  necessary,  the  stnmaih  may  be  washed  out  after  the 
foreign  body  has  \>een  extrai:te(L 

The  next  step  is  the  closure  of  the  woimd  by  suture. 
Fine  silk  may  1x3  used  for  the  purpose.  The  divided  raucous 
membrane  is  tirst  of  all  brought  together  hy  means  of  a  con- 
tinuous suture.  This  is  best  introduced  by  a  small,  fuUy- 
curs'ed  needle,  held  in  a  needle-holder.  Hagedom's  needles 
and  holder  answer  the  purpose  very  welL  The  sutures  must 
be  well  secured  at  each  end,  and  must  be  tightly  drawn 
throughout.  Tlie  laxity  of  the  gastric  raucous  membrane 
renders  the  apfjlieation  of  this  suture  an  easy  matter. 

The  outer  part  of  the  gastric  wound  is  closed  by  many 
points  of  Lembcrt's  suture.  These  are  of  fine  silk,  are  intro- 
duced by  means  of  an  ordinary  milliner's  needle,  and  include 
both  the  serous  and  the  muscular  coats.  The  details  of  the 
suture  have  been  dealt  with  in  the  section  on  Enteroraphy 
(page  ;{()() ). 

Any  of  the  methods  employed  for  suturing  the  intestine 
may  be  adapted  to  the  stomach.  It  is  desirable,  however, 
in  any  case  that  a  special  suture  sliould  be  employed  to  unite 
the  edges  of  the  nmcous  membrane. 

The  parts  having  been  well  cleansed,  the  sponges  are  re- 
niove<l  from  the  abdomen,  and  the  guiding  loops  of  silkworm 
gut  from  the  stomach  wall. 
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The  parietal  incision  is  closed  in  the  usual  way. 

After-treatment. — This  shoiJd  be  carried  out  xxym  ilt 
lines  indicated  in  other  abdominal  operations.  (iJc^pageJ 
Little  or  no  food  should  be  given  by  the  mouth  for  three  J 
The  patient  should  not  be  allowed  to  suck  ice  incessanll)';* 
the  other  lumd,  there  is  no  object  to  be  gained  by  practia 
starving  the  patient ;  the  stomach  becomes  irritable 
such  treatment.  The  diet  for  some  two  to  three  weeks  sbould 
be  of  the  ver)'  simjilest  and  most  easily-digested  cha 
and  the  food  should  be  given  in  small  quantities 
frequent  intervals. 

Comment. — The  incision  in  the  stomach  may  ntrtl  i"  i* 
of  considerable  size.  In  M  r.  Tlioniton's  case  the  foreign  M' 
consisted  of  a  ball  of  hair,  and  the  gastric  woimd,  after  it  hid 
been  closed  by  sutures,  measured  throe  inches. 

Some  tliirteen  or  fourteen  examples  of  gastrotomy  bit  I 
been  recorded,  and  out  of  this  number  two  died  from  the| 
operation.     The    procedure  cannot  rank  as  a  specially  il»*- 
gerous  one. 

SPECIAL   APPLICATIONS  OF  QASTROTOMT. 

1.  For  the  Removal  of  Foreign  Bodies  impacted  io^f 
Cardiac  Opening  of  the  (Esophagus. 

Dr.  Richardson,  of  Harvard,  succeeded   in   l8iS6  in 
moving  a  plate  of  teeth  which  were  impacted  in  the  lower* 
of  the  gullet,  and  which  were  reached  through  an  ii|»nii 
made  in  the  stomach.     The  whole  hand  was  introdurr«l  inB 
the  stomach  before  the  removal  could  be  eH'ected.     Dr.  Bick-j 
ardson  advises  a  long  obUque  incision  close  to  the  morsia'' 
the  left  costal  cartilages. 

Dr.  Bull,  of  New  York,  performed  a  very  siiinlar  njcwti*! 
in  1887. 

2.  For  the  Treatment  of  Gastric  Cancer  by  me&njofth«| 
Curette. 

Dr.  Bemays  {Annals  of  Surgery,  Dec,  1887)  hasultemp 
to  treat  cancer  of  the  stomach  as  other  malignant  gtuwt] 
aiVccting  mucous  membranes  in  more  accessible  pusilioiu  bi* 
been  treated,  viz.,  by  curetting. 

The  stomach  is  exposed  in  the  usuid  way,  and  its  ter* 
coat  is  then  united  by  many  sutures  to  the  parietal  peritoih'u 
and  muscles.      An  opening,  about  one  inch   and  a  lull 
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length,  is  then  made  in  the  stomach  wall,  and  the  margins  of 
t!ie  visceral  wound  and, of  the  parietal  incision  are  united 
by  many  points  of  sntiirc.  The  stomach  is  well  washed  out 
and  its  interior  csuuiincd.  The  growth  is  removed  partly  by 
the  finger-nails,  partly  by  tlie  sharp  spoon.  The  stomiwjh  is 
finally  irrigated  with  cold  carbolised  water.  The  fistula  may 
be  left  open,  in  order  that  the  process  of  curetting  may  be  re- 
peated; or  it  may,  on  the  other  hiind,  be  closed. 

In  one  case  Dr.  Bernays  removed  fourteen  ounces  of 
growth,  and  in  another  case  fourteen  drachms.  Both  patients 
were  eonsidonibly  relieved. 

It  appears  likely  that  the  operation  may  prove  of  value  in 
selected  cases,  and  may  be  placed  in  comparison  with  gastro- 
enterostomy and  pylorectomy. 

3.  loreta's  opeuation. 

By  this  tenii  is  understood  an  operation  by  means  of 
which  digital  or  instnuuental  dilatation  of  the  orifices  of  the 
stomach  can  be  carried  out 

The  operation  was  first  performed  by  Professor  Loreta,  of 
Bologna,  on  Sept.  14th,  1882.  The  matter  was  brought 
to  the  notice  of  English  surgeons  by  Mr.  Holmes,  who 
published  a  summary  of  Loreta's  monograph  in  the  British 
Medical  Juurnid  for  Feb.  21st,  1885. 

It  is  reported  that  Loreta  himself  has  carried  out  the 
operation  in  more  than  thirty  cases.  It  has  been  successfully 
adopted  by  many  surgeons.  Up  to  tin?  present  time  the 
oiRTation  appears  to  have  been  performed  twice  only  in 
England.  The  first  case  was  by  Mr.  Hagyard,  of  Hull  (Brit. 
Mad.  Joum.,  Feb.  lL)th,  1887),  and  the  second  was  by  my- 
self (Bi-it  Med.  Joutm.,  May  18th,  1889>  Both  these  ctuies 
were  entirely  successful. 

An  interesting  case  of  digital  exploration  of  the  pylorus  is 
reporte<l  by  .Mr.  John  Taylor  (Lancet,  May  3rd,  1891). 

Dr.  XIcBumey,  of  New  York,  has  also  operated  twice,  and 
his  paper  (Annals  of  Hurfffry,  May,  1886)  must  be  referred 
to.  Dr.  Barton,  of  Philadelphia,  has  operated  twice,  and  his 
article  upon  the  operation,  publislied  in  the  New  York  Medinil 
Record,  May  25th,  1889,  is  a  valuable  contribution  to  the 
literature  of  the  subject. 


482 


OPERATIVE   SURGERY. 


The  operation  is  carried  out  in  cases  of  non-malignant 
stricture  of  the  pylorus  or  of  the  cardiac  oritice  of  the 
stomacL  The  measure  ma}'  claim  to  have  been  attended 
with  a  considerable  degree  of  success. 

For  matters  relating  to  the  preparation  of  the  patient  and 
the  instruments  required,  the  reader  is  referred  to  the  section 
on  Gastrostomy. 

The  Operation.— I.  The  Dilatation  of  the  Pylorus 

The  chief  features  of  the  procedure  may  be  illustrated  by  the 
operatiou  as  it  was  carried  out  in  the  case  of  my  own  patient : — 

I  made  a  vertical  incision,  four  inches  in  length,  in  the 
median  line.  The  lower  end  of  the  cut  reached  as  far  as  the 
umbilicus.  The  greatly-flilated  stomach  was  at  once  exposed. 
The  pylorus  was  at  first  difficult  to  define.  It  appeared  to  be 
embedded  in  a  mass,  of  almost  cartilaginous  hardness,  which 
was  firmly  adherent  to  the  imder-surfuce  of  the  liver.  Not 
only  was  the  actual  pyloric  extremity  of  the  stomach  adherent 
to  the  liver,  but  a  portion  of  the  ^^scus  itself,  to  the  extent  of 
some  three  square  inches,  was  in  like  manner  attached. 

I  divided  the  adhesions  as  freel}-  as  was  j>oRsible.  The 
segment  of  the  liver  to  which  they  were  attached  was  pale, 
and  had  the  apjjearance  of  being  atrophied.  It  was  found 
impossible  to  quite  free  the  pylorus,  and  to  scjiMate  entirely 
the  stomach  from  its  attachment  to  the  liver. 

I  then  made  a  vertical  opening  into  the  stomach,  midway 
between  the  two  curvatures  and  about  two  iiielics  from  the 
pyloric  oritice.  Before  this  opening  was  uiadc,  the  stomach 
was  drawn  as  far  forwards  into  the  wound  as  possibh?,  and  was 
gently  held  by  a  small  pair  of  dressing  forceps,  the  blarh's  of 
which  were  protected  by  indiarubber.  The  interval  between 
the  viscus  and  the  jjarietes  was  plugged  with  sponges,  so  that 
any  fluid  escaptnij;  from  the  stomach  would  have  been  pi-e- 
vented  from  reaching  the  jwritoneal  cavity.  To  avoid  blicd- 
iug,  in  opeuLng  the  stomach  I  think  that  the  incision  shotdd 
be  vertical,  aud  should  not  be  too  near  the  pylorus.  It  slioiild 
be  scarcely  large  enough  to  admit  the  uido.\  tiuger,  with  which 
it  is  at  once  plugged.  In  Mr.  Ilagyard's  case,  the  bleedmg  at 
this  stage  of  the  operation  is  described  as  "  terrifia"  A  rush 
of  escaping  gas  followed  the  opemng  of  the  stomach  ;  but  us 
the  wound  was  at  once  plugged  with  the  right  forefiinger  no 
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,  and  there  was  no  Meetling.    Wrtliin  the  stomach, 
le  portion  of  the  gastric  wall  sLill  adhereut  to  the  Uver  could 
well  made  out     It  was  perfectly  smooth. 
The  pylorus   was  sun'ounded    hy   a  rinj,'  of  very  dense 
^ssac,  and  aj)pearod  as  if  set  in  cartilage.      It  would  nut  tidce 
16  point  of  the  forefinger.     I  steiuiied  the  pylorus  with  the 
!fl  hand  while  I  graduidly  borod  the  right  forefinger  into  tlic 
nsiricted  orifice.     The  process  of  dilatation  was  slow,  but  iti 
tne  ihe  finger  was  introduced  into  the  duodenum.     Without 
itlidrawing   the   finger   from    the   stomach   I   enlarged  the 
ound  in  the  viscus  with  a  bistoury,  held  in  the  lel't  hand,  and 
the  middle  finger  into  the  stomach.    The  wound  even 
DOW  was  small,  and  the  fingers  were  closely  embraced  by  the 
gastric  walL     Under  such  conditious  hicmorrhi^e  was  st-iircely 
pooibla    The  middle  finger  was  passed  througli  the  pylorus 
Md  the  forefinger  inserted  slowly  after  it     In  a  Uttle  while 
the  orifice  was  sufficiently  dilated  to  take  the   two   fingers, 
fcurin;'  the  process  the  pylorus  was  steadied  by  tlie  left  hand. 
This  dilatation  api^eared  to  me  to  be  quite  sutfieicnt,  because 
*n  orifice  admitting  the  two  fingers  together  would  have  a 
circuuiference  of  about  four  inches.      Loreta  is  reported  to 
dilite  the   pylonis   with   the  two  forefingers  untd  they  are 
more  than  three  inches  ai)art     Thi.s  would  represent  an  open- 
ing with  a  circumference  of  not  less  than  seven  inches.     Had 
dilatation    to    this  extent  been    attempted   in   the    present 
iwunce,  the  walls  of  the  viscus  would  (certainly  have  been 
"iptured.     The  normal  pylorus  has  a  diameter  equal  only  to 
tlut  of  a  sixpenny-piece. 

The  wound  in  the  stomach  was  closed  in  the  manner 
•Irtady  described  (page  419).  The  sponges  were  removed,  the 
^Ptration  area  cleansed,  and  the  wound  in  the  parietes  closed 
*y  sutures  in  the  usual  way. 

Morphia  was  administered  for  some  days,  and  the  pationt 

*te  fed  by  nutrient  enemata.     Thirst  was  reheved  by  sucking 

►  liuleicfc     The  stitches  were  removed  on  the  seventh  day. 

And  soda-water  were  given  by  the  mouth  on  the  ninth 

Solid   food   was   taken   on    the    eleventh    day.     The 

itrient  enemata  were  continued  until  the  fourteenth  day. 

I/ireta  commences  to  feed  his  patients  by  the  mouth  on 

le  fourth  day. 
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Mr.  Hagj'ard's  patient  took  nothing  but  ice  by  the  monlli 
until  the  seventeenth  day. 

My  jiatient  made  a  good  recovery,  and  when  heanl  of  t«» 
years  after  the  operation,  had  had  no  return  of  his  smptom 
and  had  an  excellent  appetite. 

Comment. — It  may  be  possible  to  efleot  the  necessu? 
maui])ulations  throu;,'h  a  parietal  wound  smaller  thou  tiu* 
made  in  the  present  case.  lioreta  at  first  mafle  his  incision  fire 
iiiclies  in  length,  itnd  placed  it  on  the  right  of  the  mediift 
line,  the  upper  and  inner  end  being  about  four  cm.  below  tl» 
xiphoid  cartilage,  and  the  lower  and  outer  end  three  em.  froo 
the  ninth  costal  cartilage. 

He  subsequently  abandoned  this  incision  for  one  made  i»j 
the  linea  alliu. 

Dr.    William   Gardner,   of   Adelaide   {Brit.   Med.  Jou 
Dec.  14lh,  lM«i)),  made  a  transverse  incision  about  four  i 
iu  length  "  in  the  epigastric  region." 

It  has  been  advised  that  the  stomach  should  be 
out  liclbre  the  operation. 

The  operation  requires  much  patience,  and  it  is 
that  the  utmost  gentleness  be  exercised  throughout. 

Some   difficulty  has  been   experienced   in   dealini:  witb ! 
adherent  omentum. 

If  the  finger  cannot  be  at  once  introduced  mto  ute 
pylorus,  a  catheter  may  be  passed,  and  after  it  a  f«ir 
tlressing  forceps  may  be  inserted  in  order  to  effect  the 
necessary  dilatation.  A  urethral  dilator  was  used  to  enlufff 
the  opening  in  Mr.  Hagyard's  case. 

The  stomach   has  been  opened   in   a   case   of  supp 
stenosis,   and   the  pylorus    found    to    be    normal   (case  '•; 
Dr.  Marten,  Lancet,  August  2nd,  1890). 

The  pyloric  orifice  may  be  found  to  be  ea 
and  may  only  be  discovered  with  great  dirtidilty. 

Ill  a  case  reported  by  Dr.  Hale  Wliite  and  Mr.  I*"* I 
{Clin.  Soc.  Trans.,  1891)  the  pylorus  was  found  to  ^\ 
so  small  that  it  would  only  admit  a  No.  4  catheter.  A*  ilj 
was  considered  to  be  impossible  to  dilate  this  veir  cofrj 
tracted  orifice  at  the  time,  the  margins  of  the  gutric 
were  united  to  those  of  the  parietal  incision.  It  was  inUt 
to  dilate  the   pylorus  gradually  through  the  gastric 
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thus  established.  The  patient,  however,  died  seventy-six 
hours  after  the  operation. 

In  a  case  of  Jibrous  stricture  of  the  pylorus  under  my  care, 
I  opened  the  stomach,  but  could  not  find  the  orifice  leading 
into  the  duodenum.  A  most  careful  search,  in  which  every 
possible  moans  of  investigation  was  exhausted,  failed  to 
deuionstrate  any  pyloric  opening.  The  search  extended  over 
hiilf  an  hour.  The  stomach  was  enormously  dilated,  and 
reached  nearly  to  the  groin.  The  viscus  was  emptied  and 
well  washed  out  The  wounds  in  both  the  stomach  and  the 
parietes  were  closed.  The  patient  was  relieved  by  the 
operation  to  a  surprising  extent,  and  remained  for  some 
months  free  of  her  distressing  symptoms.  In  due  course. 
however,  all  the  troubles  returned.  I  then  projwsed  to  make 
an  attempt  to  find  the  pylorus  through  the  duodenum,  but 
the  patient  would  not  entertain  the  idea  of  another  operation. 
In  cases  of  recent  stricture  of  the  pylorus  due  to  the  .swallow- 
ing of  caustics,  I  would  urge  that  the  operation  should  be 
postponed  until  the  s3'mptoms  of  ulcer  of  the  stoniuch  have 
passed  away,  and  that  the  stomach  should  then  be  fipened 
auti  a  temporary  gastric  fi.stula  established,  through  which  the 
stricture  might  be  gradually  dilated 

In  a  recent  case  of  this  character  the  tissues  aroimd  the 
constricted  part  were  so  soft  that  the  wall  of  the  stomach 
gave  way  while  1  was  endeavouring  to  force  my  forefingei 
through  the  narrow  strait. 

2.  Dilatation  of  the  Cardiac  Orifice. — This  operation  has 
been  successfully  performed  by  Loreta  in  at  least  four  cases. 
Two  cases  under  other  Italian  surgeons  also  recovered.  From 
Mr.  Holmes's  paper  the  following  account  is  derived : — 

The  patient,  aged  twenty-four,  had  swallowed  a  caustic 
alkalL  A  stricture  at  the  gastric  end  of  the  oesophagus 
followed,  and  failed  to  yield  to  treatment  by  means  of  bougies. 

The  operation  was  perfomiid  eleven  months  after  the 
accident.  An  obhipie  incision,  five  inches  in  length,  was  made 
downwards  onr!  to  the  left,  from  the  xiphoid  cartilage. 

The  stomach  was  much  contracted,  and  was  found  with 
difiiculty.  It  wo-s  drawn  out  of  the  wound,  and  opened  by 
means  of  a  longitudinal  inciLion,  midway  between  the  two 
curvatures,  and  as  near  the  cardia  as  jiossible.     The  cardiac 
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orifice  wag  only  discovered  after  a  prolonped  search.  A  dilator 
was  then  intrrxluccd  into  the  opening.  The  instrument  was 
like  that  UJWfl  li}'  Dupuytren  in  lithotomy,  only  longer.  It 
measured  eight  inches  from  the  joint  to  the  ends  of  the 
blai^les,  and  was  so  constructed  that  the  blades  could  not  be 
separated  more  than  five  cm.  (A  figure  of  "Dupuxtren'slitho- 
tome"  Ls  given  in  Wei8.s'.s  •'  Catalogue,"  Feb.,  1888,  page  148.) 
When  the  stricture  had  been  dilated,  the  wound  in  the 
stomach  wax  closed,  and  the  operation  completed  in  the  usual 
way.     Recovery  was  complete  in  eighteen  days. 

In  two  cases,  on  about  the  fourth  day  the  patient  was 
seized  with  dyspnoea,  attended  by  abuu<lant  mucous  expecto- 
ration from  llie  tnichea  and  bronchi,  with  serious  disturbances 
of  the  circulation.     These  symptoms  lasted  some  days. 

4.    HESECTION   OF  THE   PYLOBUa 

This  o|K.'ration  consists  in  removing  the  pylorus,  together 
with  the  adjacent  parta  of  the  stomach  and  of  the  commence- 
ment of  the  duodenum.  After  the  excision  the  divided  walls 
of  the  stomach  and  the  bowel  are  brought  together,  and 
united  by  sutures. 

The  oj>eruti<ju  has  been  performed  on  accoimt  of  non- 
miilignant  diseiise  in  a  few  isolated  ciises,  the  condition  being 
that  of  pyloric  ulcer  or  of  pyloric  stenosis.  Apart  from 
these  unimportant  exceptions,  the  operation  has  been 
limited  to  cases  of  cancer  involving  the  pyloric  orifice  of 
the  stomach. 

The  jxi.ssibility  of  excising  the  diseased  pylorus  was  sug- 
gested by  more  than  one  surgeon  about  the  beginning  of  the 
present  century.  Experiments  upon  aninmLs  made  by  (tUn- 
ther,  Uusscnbauer,  Winiwater,  Wehr,  and  others,  at  a  later 
period,  demonstrated  the  possibility  of  the  operation. 

The  tirsl  operation  upon  the  luiman  subject  was  performed 
by  P^an  in  1879,  and  the  second  by  Rydygier  in  1880.  Both 
patients  died.  The  first  successful  operation  was  carried  out 
by  Biih-oth  in  Januarj-,  1881. 

Pylorectomy  has  been  somewhat  extensively  performed  in 
(jormany,  but  \\\v  operation  has  not  been  received  with  much 
favour  in  Great  Britain. 

The  operation,  as  it  is  described  in  the  following  secti  ova 
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represents  tlie  method  which  has  been  practised  and  elaborated 
by  Hiliroth. 

Preparation  of  the  Patient. — Tli(>  stomach  at  the  time 
of  thu  opcratiim  should  be  onijity.  For  a  week  or  more 
previous  to  the  oiJenition,  the  diet  .should  be  very  carefully 
regidaled ;  and  if  sufficient  food  cannot  be  taken  by  the 
•mouth,  such  feeding  must  be  supplemented  by  nutrient 
«nemata.  Peptonised  milk  appears  to  be  the  most  suitable 
food  to  be  given  by  the  mouth,  and  it  may  be  supplemented 
by  meat  extracts,  beef-tea,  custard,  and  such  other  simple 
articles  of  diet  as  are  readily  taken  by  the  patient,  and  are 
well  borne. 

For  one  week  previous  to  the  performance  of  the  excision 
the  stomach  should  be  washed  out  daily,  either  with  warm 
■water  or  with  some  very  weak  warm  antiseptic  solution. 

This  washing  is  best  effected  by  means  of  a  sj-phon 
irrigator,  or  "  syphon  stomaeh-tube."  Rcvei-sible  stomach- 
pumps — or,  indeed,  all  forms  of  stomach-pumps — are  to  bo 
avoided. 

The  stoiiijieh  should  be  washed  out  for  the  last  time  one 
or  two  hours  before  the  ann'sthctic  is  given. 

The  bowels  must  be  thoroughly  evacuated. 

The  abdominal  wall  will  need  to  be  carefiilly  cleansed, 
and  well  washed  and  rubbed  with  a  1  in  30  solution  of  car- 
bolic acid. 

Everj'  arrangement  must  be  made  to  prevent  imdue  loss 
of  heat  from  the  patient's  body.  The  extremities  slioidd  be 
enveloped  in  warm  flannels,  and  a  good  supply  of  hot  bottles 
should  be  at  hand,  to  be  employed  directly  after  the 
operation. 

1 1  must  be  remembered  that  the  operation  involves  a  con- 
siderable time,  and  is  attended  with  no  small  degree  of  shock. 

Tlie  general  arrangement  of  the  table,  tlie  accessories 
of  the  operation,  and  the  position  of  the  surgeon  and  his 
assistants,  are  the  same  as  in  other  abdominal  operations. 
(See  ]>ftge  225.) 

The  Instruments  Required — Scalpel ;  blimt  -  pointed 
bistoury ;  dissecting  and  artery  force}is ;  twelve  pairs  of 
pressure  forceps ;  large  pressure  forceps ;  volsella ;  blunt- 
pointed  scissors,  straight  and  curved;  sharji-pointed  scissors; 
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broad  spatuloB  ;  rectangular  retractors ;  intestinal  clamp :  nn*- 
toothed  forceps;  three  dozen  rounded  intestinal  net><iles. 
needle  -  holder  ;  aneurysm  needle ;  blunt  hooks  ;  sponi^- 
holders ;  fine  silk ;  catgut ;  straight  needles  and  suniip 
material  for  tlie  parietal  wound ;  sponges,  etc. 

The  Operation. — The  operation  may  be  divide<l  into  the 
follo-.v-T)g  stages : — 

1st  The  opening  of  the  abdomen. 
■2nd.  The  isolation  of  the  pylorus. 
Srd.  The   excision    of   the   diseased   parts,   and  the 

uniting  of  the  stomach  and  duodenum. 
4th.  The  closure  of  the  parietal  wound. 
Fii-at  Stage. — The  Opening  of  the  Abdomen. — The  pyloric 

tumour  having  boon  defined, 
an  incision  is  ma<le  in  the  >>km 
over  it  This  incision  shoaW 
follow  the  long  axis  of  the 
pyloric  end  of  the  stonwh, 
and  its  centre  should  oone- 
spoud  to  the  most  oonspicnons 
part  of  the  growth.  Tlii* 
jiiirietal  wound  will,  thereftvr^ 
be  more  or  less  transvem 
The  full  incision  will  be  •bout 
four  or  five  inches  in  lei^th, 
will  be  above  the  umbtliciUk 
and  will  incline  from  abor*- 
and  from  the  left  downwards, 
and  to  the  right  The  u] 
third  of  it  will  be  to  the  I 
the  median  line  (Fig.  365, 
If  the  pyloric  tumour 
very  low,  an  attempt  should  be  made  to  raise  it  before  tlfc." 
skin  is  incised. 

The  incision  should  at  first  be  only  about  two  im 
in  length,  in  order  that  the  fingers  may  be  introduced 
e.\ploration.  Such  examination  may  reveal  a  condition  wl 
would  induce  the  surgeon  to  abimdon  the  operation. 

The  cut  given  is  that  known  as  Billroth's.     Some  sii 
employ  a  less  transverse  incision,  others  a  vertical  one  in  th* 


Fig.  365.— putrKTix  naiaioir  *oa 
FTix)BECTOMT.    (Billroth.) 
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median  line,  above  the  navel,  or  one  just  to  the  right  of  the 
median  line,  through  the  fibres  of  the  rectus. 

The  right  semilunar  line  has  been  employed,  and  by  some 
operators  a  cruciform  incision  has  been  adopted. 

The  transverse  incision,  when  compared  with  the  vertical 
one,  gives  the  surgeon  more  room,  and  permits  of  a  readier 
exposure  of  the  parts.  It  is,  however,  more  difficult  to  close ; 
it  involves  a  greater  division  of  muscle  fibre,  a  more  free 
bleeding,  and  it  leaves  a  greater  disjwsition  to  ventral  hernia. 

As  soon  as  the  abdomen  has  been  opened,  the  diseased 
district  is  carefully  exjilored,  juid  its  relations  are  noted. 


A.  B.  C.  D. 

Fig.  366.— CLAim  TTBED  FOB  THE  ODOOEHUH  AKD  PYLOBUS  V>  PrLOBBOTOlTr,  WIO. 
▲,  BiOrotb's ;  b,  Ousuenbaucr'a ;  a,  Bjdygier'a ;  D,  Heinecke'g. 


Second  Stage.— The  Isolation  of  the  Pylorus.— This  is  the 
most  difficult  and  the  most  tedious  part  of  the  procedure. 

The  growth  is  drawn  as  far  as  jjossible  into  the  wound, 
and  a  number  of  sponges  are  carefiiU}'  packed  around  tlie 
stomach  and  pylorus,  in  order  to  prevent  extravasation  into 
the  peritoneal  cavity.      The  number  L'litjdoyed  must  be  noted. 

SUght  adhesions  to  adjacent  parts  are  divided,  and  the 
pylorus  freed  as  far  as  is  possible. 

The  great  omentum  is  now  divided  close  to  the  greater 
curvature,  and  over  as  small  an  area  as  is  consistent  with  the 
efficient  removal  of  the  growth.  It  should  be  clamped  in 
•egmonts  by  means  of  two  pairs  of  pressure  forceps.     The 
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omentum  is  divided  between  the  forceps,  and  is  then  lijjutured 
upon  the  distal  side  of  cither  pair.  In  the  place  of  this  the 
epiploon  may  be  dealt  with  in  sections,  which  are  isolated  by 
means  of  double  ligatures  passed  on  an  aneurysm  needla 
The  s^ments  thus  secured  are  divided  between  the  ligatures, 
which  must  be  carefully  tied. 

The  lesser  omentum  is  treated  in  the  same  manner. 

Any  enlarged  gland  observed  must  be  removed. 

When  the  pylurii^  nuiss  is  free,  a  large  flat  sponge  ia 
passed  beneath  it.  and  the  other  sponges,  packed  around  the 
part,  must  be  rearranged. 

Some  surgeons  now  olainp  both  the  stomach  and  the  duo- 
denum upon  either  side  of  the  part  to  be  removetl.  Others 
clamp  the  duodenum  only.  Various  clamps  have  been 
devised  for  this  purpose.  Those  most  usually  employed  are 
shown  in  Fig.  36G. 

If  the  stomach  has  been  well  washed  out,  and  if,  as  is 
probable,  but  little  foo<l  has  for  some  time  passed  into  the 
duodenum,  the  use  of  clamps  can  seldom  be  called  for.  The 
orifice  of  the  divided  duodenum  can  be  temporarily  blocked 
with  a  fine  piece  of  sponge.  It  is  desirable  that  the  area  con- 
cerned in  the  exci.sion  should  be  well  isolated  by  sponges. 

Third  Stage.— The  Excision  of  the  Diseased  Parts,  and 
the  Uniting'  of  the  Stomach  and  Duodenum. — In  describing 
this  stage  of  the  operation ,  I  cannot  dn  bettor  than  follow  the 
very  lucid  phm  adopted  by  Mr.  Barker  in  his  "  Manual  of 
Surgical  Operations, "  and  divide  the  procedure  at  this  stage 
into  four  steps.  It  must  be  noted  that  the  cut  surfaces,  to  b© 
united  after  the  excision,  are  of  very  unequal  extent,  and  th.at 
the  normal  disproportion  between  the  stomach  and  duo- 
denum is  increased  by  the  distension  of  the  former  and  the 
contraction  of  the  latter.  It  is  desiratjle,  whenever  possible, 
that  the  duodenum  should  be  attached  to  the  greater  curva- 
ture of  the  stomach. 

IH  Step. — The  stomach  is  divided  about  three-quartors  of 
an  inch  from  the  border  of  the  growth — or,  at  all  events,  in 
Kound  tis.sue.  This  is  efiected  by  means  of  strong,  straight, 
bhmt-ftointcd  m'iHatirs.  The  cut  is  made  obliquely  from  above 
rl)wnwards,  and  from  left  to  right;  it  divides  only  about 
two-third*  of  tlic  depth  of  the  organ,  and  leaves  a  wide  gaping^ 
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Rg.  387. 


-FnOKBCrOMT :    THIBO  CTAOB,   HBST  STEP. 

(Hiirkcr.) 


opening  in  the  lesser  curvature  (Fig.  367).     Bleeding  vessels 

are  secured  with  pressure  forceps,  and  are  subsequently  hga- 

tured  if  necessary.     If  the  stomach  be  not  empty,  it  may 

now   be   freed   of 

its   contents,   and 

be     very     gently 

swabbed  out  with 

cotton-wool. 

'2v</,  Sl>'p.—T\\e 

wound  made  is  at 

once     closed     by 

means  of  a  double 

row  of  sutures  iu- 

troduccd    in    the 

manner      already 

described,    i.e.,    a 

continuous  suture  for  the  mucous  membrane,  and  interrupted 

sutures  for  the  serous  coat  (page  419). 

Wlicn  all  the  sutures  are  in  place,  the  end  of  the  stomach 

is  reduced  to  about  the  size  of  the  lumen  of  the  duodenum. 

The  sutures  are  not  cut  short  at  once,   but  arc  collected 

together  and  held  in  a  bunflle  by  a  pair  of  pressure  forceps. 

They  ser\'e  to  secure  and  steady  the  stomach  during  and  after 

the  division   of  its  remaining  third  (Fig.   368).     The   best 

material  for  the 
sutures  is  very  fine 
silk.  The  continu- 
ous .suture  shouKl 
be  introduced  by 
meansof  a  straight 
milliner's  needle, 
and  the  outer  row 
of  Lembert's  su- 
tures by  means  of 
curved  intestinal 
needles  held  in  a 
handle. 
3rd  Step. — The  remaining  part   of  the   stonmch  is   now 

divided  with  the  scissors,  the  cut  following  the  oblique  line  of 

the  incision  already  made  in  the  viscus. 


Pig.  3<I8. — PTLOBECTOMT  :   THIBD  OTAOK,   SECOND  SMP. 
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The  stomach  is  now  free,  and  its  inner  surface  may  be 
further  cleansed  if  necessary.  The  growth  is  grasi)ed  by 
means  of  the  volsella. 

The  duodenum  is  now  severed  by  an  oblique  incision 
which  runs  from  above  downwards  and  to  the  right  It  corre- 
sponds to  the  incision  in  the  stomach,  and  must  be  entirely 
clear  of  the  growth.  The  division  at  this  stage  concerns  only 
the  upper  half  of  the  intestine. 

The  lower  half  remains  unsevered,  and  it  is  by  means  of  it, 
or  rather  of  the  growth  which  is  still  attached  to  it,  and  which 

is  grasped  in 
the  volsella,  that 
the  duodenum 
is  held  in  place 
while  the  first 
sutures  are  be- 
ing introduced 
(Fig.  369). 

The  margin 
of  the  orifice  in 
the  stomach  is 
now  adapted  to 
that      of     the 


Fig.  3ti9.— FrLOBZOToicT :  thibs  gtxam,  tuiso  step. 
(Barker.) 


freshly -divided 
duodenum. 
W'liere  their 
upper  borders  come  together,  a  series  of  close-set  sutures  are 
passed  across  from  the  one  to  the  other,  but  are  not  yet  tied. 
They  are  introduced  after  the  manner  of  Lembert's  suture, 
and  involve  all  the  coats  of  both  the  stomach  and  duodenum, 
with  the  exception  of  the  mucous  coat 

The  posterior  borders  of  the  two  openings  are  now  brought 
into  contact,  and  here  the  union  is  effected  at  once  by  means 
of  Woelller's  sutures.  The  united  sutures,  which  already  pii.ss 
between  the  upper  borders  of  the  two  openings,  serve  to  hold 
the  two  viscera  together.  Woelfler's  sutures  are  applied  from 
the  inner  side  by  means  of  curved  needles  armed  with  fine 
silk  and  carried  in  a  needle-holder  (Fig.  370). 

The  needle  should  pierce  each  layer  about  a  centimetre 
from  the  cut  edge.     By  this  means  a  considerable  breadth  of 
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Fig.  370.-  prioRECTOJcr:  uxmrxa.  of  mTBOonciNa 

WOKLFLES'S  BtJTtlBia.      {BllllVlh.) 
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tho  serous  coats  is  brought  into  apposition.  The  needle  is 
inserted  between  the  mucous  and  mu.scular  coats  of  the 
stomach,  is  carried  through  the  muscular  and  serous  coats 
of  the  visous,  then 
transfixes  the  same 
coats  in  the  duo- 
denum, and  is  brought 
out.  between  the  mus- 
cular antl  mucous 
layers  of  that  bowel 
close  to  the  cut  edge 
(Fig.  371,  «). 

The  edges  of  the 
mucous  membrane  fall 
naturally  into  appo- 
sition; for,  owing  to 
the  strong  retraction 
of  the  nuisi'ular  coat, 
the  mucou.s  lining  al- 
ways projects  a  little. 

If  at  any  point  this  be  not  the  case,  a  very  fine  suture  can 
be  carried  through  the  mucous  membrane  and  the  ends  cut 
short  (Fig.  371.  h). 

These  sutures,  both  deep  and  superficial,  are  all  tied 
tightlj-  as  soon  as  they  have  been  inserted 

The    sutures    which    already    ptuss    between    the    upper 

margins  of  the  two  openings 
may  now  bo  tied,  and  the 
superior  and  posterior  margins 
of  the  orifices  of  the  two  vis- 
cera will  thus  be  united. 

■ith  Step. — The  remaining 
half  of  the  bowel  is  cut 
through  in  the  same  line  as 
the  Hrst  hiilf.  The  j)art8  lire 
brought  into  close  noutact,  and 
the  remaining  portions  of  the 
cut  edges  {i.e.,  the  anterior 
and  inferior  parts)  are  united  by  means  of  a  double  row  of 
sutures  applied  in  the  manner  just  described. 


mc 


Pi((.  371.— woBLri.EB'8  BmmEs. 
«,  Deep  Kutnre;    A,   Suiierfii:uil  nuture: 


Oecp 
w<',  Huroiu  coat ; 
<,  Seniua  ooat. 


M',  .Vliix'ular  ciMit ; 
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All  the  sutures  are  now  firmly  tied,  and  all  ends  art  «1 
short.  Extra  sutvu-es  may  be  introducecl  at  any  spot  wixn 
the  union  appears  weak.  A  few  additional  sutures  majmy 
conveniently  be  introduued  at  the  sj>ot  where  the  transrftsi 
row  of  sutures  in  the  duodenum  meet  the  lon<ritudiiial  mt 
in  the  stomach. 

Fourth  Stage.— The  Union  of  the  Parietal  WoTmi-B« 
■edges  of  the  omenta  are  united  to  the  e<l<'es  of  the  altcnii 
stomach  by  a  few  points  of  suture. 

The  whole  field  of  the  operation  is  most  carefully  cleansed, 
the  stomach  is  replaced,  and  finally  the  margins  of  \ii 
parietal  wound  are  imited  iu  the  usuid  way. 

Modifications  of  the  Method. — The  appearance  of  the  {«»  ! 

after     the    usd 
0[)eration  is  *ho*i 
in    Fig.   37i    U 
may  not  be  »1«I» 
possible   to  unit* 
the  duodenum  w 
the  greater  cun* 
ture  in  tlu-  niJUW*  | 
do.scribe<l  Thca- 
tent  and  the  d»l 
position     of   ll*| 
Fig.  UT-'.— naonEiTOMT.    {A/trr  liilht.th.)  growth  uav  ni*^  I 

itmorecouTenifolj 
to  attach  the  bowel  to  the  lesser  curvature,  as  shown  iii  V^\ 
373,  or  to  suture  it  to  the  divided  margin  of  the  .stoouflij 
midway  between  the  two  curvatures,  as  shown  in  Kijj  !t"il 
The  methods  involved  in  the^e  modifications  difier  ii> 
essential  from  that  alreudv  described. 

The  After-treatment. — This  will  be  conducted  upon 
general  lines  laid  down  in  the  treatment  of  ctts«»s  of  ftbdo 
section,  and  especially  such  as  implicate  the  stomach.    (J 
pages  242,  414,  and  420.)    Everj'  measure  must  be  taken  f^  ] 
vent  the  efiects  of  shock.     The  operation  is  of  long  durttia 
lasting  two  and  even  three  hours. 

The  feeding  of  the  patient  is  a  matter  of  great  imp 
The  strength   cannot   be  maintained   by  nutrient 
and  upon  ice  taken  by  the  mouth.    The  best  rv-snlt 
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followed  in  cases  where  food  was  early  admimstered,  and  was 
well  borne.  In  one  of  Billroth's  earlier  cases  a  tablespoonful 
of  cold  sour  milk  was  given  every  hour  the   day  after  the 


Fig.  373.— PrtOBKcromr.    [Aftrr  Billroth.) 

operation.      The    quantity    was    gradually    and    cautiously 
increased     In  fourteen  days  the  patient  was  taking  meat 

As  Mr.  Butlin  observes:  "No  definite  rules  can  be  laid 
down  with  regard  to  the  kind  or  amount  of  food  which  should 
be  administered ;  but,  in  all  probability,  the  food  which  the 


Fig.  374.— PTiX)EKcroi£T.    (Jfltr  Billroth.) 


patient  could  best  toleiate  before  the  operation  will  be  the 
most  useful  during  the  first  few  days  after  it ;  and  it  is  for  this 
reason  that  the  recommendation  has  been  made  that  great 
cc  2 
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care  should  be  taken  in  the  st£^es  of  preparation  to  disMW 
the  variety  and  form  of  food  which  suits  best  ejich  indiviikil 
patient." 

Results. — Dr.  Winslow  {Amer.  Jawm.  Med.  Sci,  ISS4, 
Ixxxix.,  page  345)  has  collected  fifty-five  cases  of  pylorectomj 
for  cancer.  Of  these,  forty-one  died  from  the  efifects  of  lie 
oi>eration,  a  mortality  of  about  76  per  cent 

Saltzmann  {Centralblatt  filr  Chvrurgie,  No.  33, 1886)  di*ls 
with  a  larger  number  of  cases,  and  states  that  the  dt'.alli-riu 
of  the  operation  has  faUen  from  100  per  cent,  in  1880  lo  S* 
per  cent,  in  1884,  and  20  per  cent,  in  1885.  Of  the  fatal  c** 
the  greater  number  have  died  within  the  first  twentr-fwr 
houra  The  chief  causes  of  death  have  been  collapse,  man'' 
tion,  and  peritonitis. 

The  influence  which  extensive  adhesions  have  upon  li* 
result  of  the  operation  is  well  shown  by  Saltzmann. 

In  fourteen  cases  without  adhesions  the  mortalitr  «* 
357  per  cent,  in  seventeen  with  slight  adhesions  tin-  uwrt«litT 
was  647  per  cent,  and  in  twenty-six  cases  with  t-xieoar! 
adhesions  it  was  91 '5  per  cent 

The  final  results  in  the  cases  of  those  who  have  surviT»d 
the  actual  operation  have  not  been  good. 

No  case  of  cure  has  been  reported.  In  all  a  more  or  ]i» 
rapid  recurrence  has  been  the  rule.  So  far,  one  patient  onij 
appears  to  have  survived  the  operation  for  a  longer  pcrioii 
than  eighteen  months. 

Mr.  Butlin,  after  an  exhaustive  examination  of  th^  «•*• 
tistics  of  this  operation,  comes  to  the  following'  conclusioo. 
which  I  would  venture  to  endorse : — 

"  The  excessive  mortality  due  to  the  operation,  the  r»pii'! 
of  recurrence  in  what  have  appeared  to  Ixc.  most  favour*'" 
cases  for  operation,  the  return  of  the  symptoms  of  obsinictioo 
in  some,  if  not  many,  of  the  cases,  and  the  fact  th»t  lb** 
does  not  yet  appear  to  be  one  case  which  cAn  be  clainied  •* ' 
genuine  cure,  lead  me  to  doubt  whether  the  operaticm « 
resection  of  the  pylorus  for  cancer  is  ever  a  justiluJ* 
operation." 

6.   OASTRO-ENTEROSTOMY. 


Tliis    operation    conjsists    in   establishing   »    pemuotf 
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fistulous  opening  between  the  stomach  and  some  part  of  the 
unall  intestine. 

The  operation  is  advised  in  cases  of  cancer  of  the  pylorus, 
and  was  first  proposed,  and  for  some  time  considered,  as  a 
substitute  for  excision  of  that  part  of  the  stonmcli. 

The  procedure  was  first  devised  and  carried  out  by  Woelfler 
in  1881  (Centralblatt  far  Chiru/rgie,  Nov.  12th,  188l').  It  was 
found  that  the  obstruction  was  overcome  by  divortinir  tht 
course  of  the  food  matters,  that  the  patient  was  greatly 
reheved,  that  life  was  prolonged,  and  that  no  grave 
gastric  symptoms  supervened.  In  course  of  time  it  became 
evident  that  gastro-enterostomy  was  not  so  much  a  mere 
substitute  for  pylorectomy,  or  a  dernier  ressort  when  excision 
could  not  be  practised,  but  an  operation  that  in  its  results 
could  bo  fairly  compared  with  the  older  operation,  and  that 
could  be  considered  to  be  in  many  respects  superior  to  it. 
Latterly  the  conviction  has  arisen  that  the  majority  of  the 
«:ases  of  pyloric  cancer  can  be  better  and  more  successfully 
treated  by  gastro-enterostomy  than  by  excision  of  the  dis- 
eased parts. 

The  published  results  ot  this  operation,  which  are  given 
on  a  subsequent  page,  tend  distinctly  to  support  this  view. 

•  The  procedure  has  now  been  carried  out  in  a  large  number 
of  cases,  and  it  has  been  especially  favoured  by  German 
surgeons. 

A  very  admirable  collection  of  the  reported  cases  has  been 
made  by  Mr.  Herbert  Page  {Mal.-Chir.  Trans.,  vol  Ixxii., 
1889),  who  also  adds  a  successful  case  of  his  own  to  the  hst. 

Two  methods  of  performing  the  operation  will  be  described, 
viz.,  the  method  of  Woelfler,  and  that  of  Senn. 

1.  Woelfler's  Operation. — The  preparution  of  the  patient 
is  conducted  ujiou  the  lines  already  laid  down  in  the  account 
of  excision  of  the  pylorus. 

The  instnuments  required  are  the  same. 

The  Operation^ — One  of  the  most  successful  cases  of 
Woelfler's  operation  as  yet  recorded  was  reported  by  Mr.  Barker, 
and  it  may  bo  safely  said  that  his  particidar  modification  of 
the  original  measure  represents  the  best  method  of  performing 
the  operation.  The  following  is  an  accoimt  given  by  that 
surgeon  (BAt.  Med.  Jouim.,  Feb.  13th,  1886). 
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Tho  incision  nuule  in  the  parietes  is  similar  to  thM 
eiiiployi'il  in  excision  of  the  pylorus,  and  the  olwervatjoni 
already  iniulc  as  to  the  eomparative  valine  of  a  transvcnf  « 
A  vertical  wound  apply  equally  to  the  jtrosent  operatioa  l!i 
Barker  himself  employed  a  median  incisioa  An  ex«iniiiati"0 
of  the  casoR  follected  by  Mr.  Page  shows  that  a  median  wouinl 
lias  been  somewhat  extensively  employed. 

The  stomach  is  exposed,  the  growth  is  exwmined.  «nd  th» 
relations  of  the  parts  to  one  another  are  ma/lo  ouL 

"  After  pushing  the  omentum,  which  was  not  voluminott 
to  the  left,"  writes  Mr.  Barker,  "  the  first  part  of  the  jcjtminn 
was  caught  in  the  fingers,  and  a  loop  drawn  out  of  tb* 
incisioa  Tlie  uiiddle  of  the  anterior  surfat^e  of  the  stotaaA 
was  also  drawn  out  and  supported  all  round  by  wuw 
carbolised  spongea  I  now  passed  a  piece  of  indiiuiibhrf 
tubing  through  the  mesentery  at  each  end  of  the  loop,  »ai 
liaving  emptied  the  portion  of  gut  by  gentle  pressure,  drt* 
the  enils  of  the  tubing  tight  enough  to  prevent  accfsss  of  th* 
contents  of  the  bowel  into  the  loop  to  be  operated  on,  ioi 
fixed  each  piece  of  tubing  with  catch-forceps.  The  erapij 
loop  of  gut  was  now  laid  upon  the  portion  of  stomach  t*  b* 
opened,  and  a  louyiLudinal  fold  of  the  latter,  about  one  ioA 
and  a  half  from  the  great  curvature,  was  pinched  up  beiweea 
the  finger  and  thumb  of  the  left  hand,  together  with  fk 
collapsed  gut  These  incisions  only  penetrated  through  tb» 
serous  ami  muscular  tunics,  and  left  the  mucous  coat  of  bojh 
viscera  intact  for  the  present.  Still  holding  the  partt,  • 
before,  between  finger  and  thumb,  I  now  united  the  oon* 
sponding  posterior  edges  of  the  wounds  by  a  continooai 
suture,  the  needle  entering  and  emerging  in  each  cj* 
between  mucous  and  muscular  coats,  and  the  threads  crossinj 
the  cut  edges  of  the  muscular  and  serous  coats.  In  this*»J 
the  serous  surfaces  were  closely  united  from  end  to  ernl  l^ff" 
either  viscus  was  opened.  This  row  of  stitches  (which  we" 
about  one-eighth  of  an  inch  apart)  was  carried  about  a  quarts 
of  an  inch  beyond  each  end  of  the  incision  in  the  coats  of  li' 
bowel. 

"  The  irmment  had  now  come  to  open  buth  thestomu 
intestine  completely,  and  this  was  done  with  a  stroke 
scis-sors  through  the  mucous  coat  in  each  case,  s}i«cial  sp 
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bang  ready  to  receive  any  fluid  which  might  escape.  A  few 
drachms  of  succus  entericus  flowed  from  the  bowel,  little  or 
nothing  from  the  stomach  opening.  After  careful  cleansing, 
the  anterior  borders  of  both  openings  were  now  united  by  a 
low  of  interrupted  fine  silk  sutures,  introduced  according  to 
Czemy's  method.  When  this  was  completed,  the  two  open- 
ings were  securely  closed ;  but,  as  an  extra  precaution,  the 
intestine  was  turned  over,  and  the  posterior  sutxire  was  rein- 
forced by  a  second  row  of  interrupted  sutures,  placed  about  a 
quarter  of  an  inch  away  from  the  first  The  anterior  was 
then  similarly  reinforced  by  a  row  of  continuous  sutures, 
t«king  up,  as  before,  only  the  serous  and  muscular  timics. 
Lest  there  should  be  any  '  kinking '  of  the  latter,  as  in  one  of 
Billroth's  cases,  I  stitched  the  efferent  portion  to  the  stomach 
wall,  about  three-quarters  of  an  inch  from  the  right  extremity 
<rfthe  opening  between  the  stomach  and  jejunum." 

The  operation  is  completed  as  in  the  procedure  for 
•xcising  the  pylorus. 

The  After-treatment  is  much  the  same  as  that  observed 
•fter  pylorectomy.  Food  is  given  by  the  mouth  as  soon  as 
the  vomiting  has  passed  off,  and  as  soon  as  it  is  well  borne. 
Solid  food  has  been  given  as  early  as  the  sixth  or  eighth  day. 
The  recovery  of  some  of  the  patients  has  been  remarkably 

Cmnnent — Considerable  care  should  be  exercised  in 
selecting  the  loop  of  intestine  which  is  to  be  attached  to  the 
•tomach  waU.  It  should  be  as  near  to  the  pylorus  as  is 
possible  and  convenient  It  is  quite  impossible  to  make  any 
nse  of  the  duodenum,  and  the  first  twelve  inches  or  more  of 
the  jejunum  can  hardly  be  pressed  into  the  service  of  the 
operator.  It  is  best  to  bring  the  selected  loop  of  bowel  round 
tile  edge  of  the  omentum,  this  structure  having  been  pushed 
^othe  left  There  is  nothing  to  re(;onimend  the  sutrgcstion 
list  the  loop  of  bowel  should  be  brought  through  ii  rent 
•rtificially  made  in  the  great  omentum. 

The  loop  of  small  intestine  has  been  brought  through  a 
fnt  made  in  the  transverse  meso-colon  (Brnt.  Med.  Joarn., 
April  11th.  1891— Mr.  Clarke's  case). 

The  surgeon  should  not  be  satisfied  with  drawing  out  the 
rerj  first  loop  of  bowel  which  presents.     In   one   ca.st'  the 
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post-mortem  revealed  that  the  coil  of  intestine  atUchtd  to 
the  stomach  was  only  nine  inches  from  the  ileo-caecal  vilTt 
In  another  instance  the  point  sutured  was  just  sixteen  incha 
above  the  valve. 

Before  incisions  are  made  in  either  the  stomach  or  (he 
bowel,  it  should  be  ascertained  that  the  twi  viscera  can  ht 
brought  readily  and  perfectly  into  contact  with  one  anoibff, 
without  undue  traction  upon  either.  In  a  case  report<d  br 
Mr.  Clarke,  of  Hutldorsfield,  in  which  Senn's  bone  plal«  w<it 
used,  it  was  found  tliat  the  openings  made  in  the  sUMDndi 
and  jejunum  could  not  be  approximated.  The  opening  into 
the  stomach  had  to  be  closed,  and  a  fresh  one  made  at  a  man 
convenient  spot. 

In  the  place  of  the  indiarubber  bands  described  in  tlu 
text,  Makins's  clamp,  or  one  of  the  clamps  eniploye<l  in  pylfr 
rectomy,  may  be  conveniently  used  to  compress  the  H'wl 
(See  pages  320  and  42!).) 

The  bleeding  from  tiie  divided  stomach  or  intcsiiiic  uiiv 
be  cojtious  and  very  troublesome. 

In  a  case  reported  by  Ryd3'gier  the  patient  died  of 
haemorrhage  from  the  stomacli  on  the  fourth  day.  N' 
ligatures  bad  been  employed  in  the  o[)eration. 

In  two  of  the  cases  collected  by  Mr.  Page  it  is  noted  ^ 
the  transverse  colon  was  foimd  to  have  been  soniowbi 
compressed  by  the  loop  of  bowel  going  to  the  stomach  hftTius: 
been  drawn  across  it. 

In  a  patient  operated  on  by  Courvolsier  the  nemip? 
revealed  a  st'mking  gaseous  abscess  in  tlie  great  oinHntuui 
In  this  case  the  loop  of  bowel  had  been  drawn  throujili  *" 
opening  made  in  the  transverse  meso-colon,  and  it  is  assiimw 
that  gangrene  of  the  parts  concerned  folio wc<i  this  mi-nsutt. 

In  one  of  the  reported  cases  death  was  due  to  kinkinf « 
the  gut,  the  patient  dying  on  the  tenth  day. 

A  considerable  exjienditure  of  time  is  involved  in  d* 
operation.  In  Mr.  Page's  case,  which  was  successfiil,  ti* 
operation  occupied  three  hours  and  forty  minutes. 

ReisuLta. — Mr.  Page  has  collected  thirty-eight  exaujplw  ^ 
Woelfler's  operation.  Of  these,  fifteen  died  from  the  eftect*  '^ 
the  operation,  and  twenty-three  recovered.  The  causes  ol 
death  ascribed  to  the  immediate  effects  of  the  operation  *«* 
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ftllapse.  exhaustion,  peritonitis,  and  kinking  of  the  boweL 
B  twelve  cases  of  recovery,  in  which  a  full  liistory  is  given, 
I  is  to  be  noted  that  the  average  duration  of  life  after  the 

r ration  was  twenty- two  weeks. 
In  LUcke's  case  the  patient  lived  for  fifty-sii  weeks  in 
(OTiiparative  comfort,  and  was  enabled  to  resume  her  house- 
^Id  duties.  In  Barker's  case  an  equally  good  result  followed, 
fhe  patient  survived  the  operation  fifty-three  weeks,  and  for 
iftht  months  may  be  said  to  have  been  perfectly  comfort- 
tbk 

'  The  relief  given  in  the  majority  of  the  cases  has  been  very 
boti'worthy.  One  jmtient  gained  21  lbs.  in  four  weeks,  and 
luiiilier  19  lbs.  in  three  wet-ks.  A  third  patient  was  allowed 
get  up  on  the  twelfth  day. 

some  of  the  fatal   cases   the   operation  had  certainly 
postponed  until  too  late. 
2.  Senn's  Operation. — The  method  of  effecting  an  anasto- 
Mb  between  two  more  or  less  distant  parts  of  the  alimeu- 
Cinal   by  means   of  perforated   bone   plates   has   been 
already  described  (page  336). 

The  following  is  Dr.  Senn's  description  of  the  operation  as 
•pplied  to  gastro-enterostoniy  : — 

"The  evening  before  the  operation  the  stomach  was 
:*»shed  out  by  the  syphon-tube,  and  again  just  before  the 
;*iisslhetic  was  administered.  For  the  last  irrigation,  a  five 
percent  solution  of  salicylate  of  soda  was  used. 

In  all  of  the  cases  the  incision  wa.s  made  through  the 
JDedian  line,  and  extended  from  near  the  ensifonn  cartiliige 
to  the  umbilicus.  The  opening  in  the  stomach  was  iriade 
pwallel  to  the  long  axis  of  the  organ,  and  at  least  an  inch 
*^<1  a  half  distant  from  the  margin  of  the  tumour.  A  con- 
|*|oiied  suture  of  fine  silk  wavS  applied  aroimd  the  whole 
*iftmnfen?uce  of  the  opening,  both  for  the  purpo.se  of  arresting 
,"*niorrhage,  and  preventing  bulging  of  the  umcous  uiem- 
«»D(j.  lij  the  intestine  the  opening  was  made  between  two 
^ultber  hgatures,  so  as  to  prevent  any  extravasation  of  intes- 
tinal contents,  and  the  margins  of  the  wound  were  sutured  in 
'  similar  manner.  The  opening  in  the  intestine  was  made 
Snt,  and  the  plate  introduced  nnd  sutures  adjusted,  and  the 
Kp  retained  in  the  lower  angle  of  the  wound,  covered  by  a 
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wanii  compress.  The  large  curvature  of  the  stomach  nesw  tli» 
pyloric  orifice  was  then  drawn  suffioitoitly  forward  ini<i  d« 
wound  to  make  the  incision  and  introduce  the  plato.  Whni 
everything  was  ready  for  udjiislmtiit,  the  parts  jirouiul  dte 
visceral  wound  were  carefully  disinfected,  dried.  an<l  the  sawn 
surface  lightly  scarified  with  an  ordinary  needle,  over  .  -'  " 
corresponding  to  the  size  of  the  plate ;  the  new  . 
(wounds)  were  then  brought  opposite  each  other,  and  a  ini« 
silk  suture,  embracing  only  the  serous  and  muscular  c««ii, 
was  applied  behiud  the  lower  middle  plate  suture,  and  tied; 
the  middle  lower  suture  was  now  tied,  while  an  assitttDt 
approximated  the  two  openings  ;  the  lateral  sutures  were  nml 
tied,  and  lastly  the  anterior  middle.  The  sutures  wer^allca' 
short  and  the  ends  buried.  During  the  tying  of  the  satun* 
it  is  neces.sary  to  exercise  caution,  that  the  margin.'^  of  tb« 
visceral  wound  are  well  embraced  by  the  plates  all  around 

"  As  in  these  cases  the  weight  of  the  intestine  exerJ*  fco- 
siderable  tension,  1  have  taken  the  precaution  in  my  last  tm 
cases  to  apply  a  superficial  continuous  sutiu-c  anteriorly,  afl* 
tying  the  four  sutures,  so  as  tx>  approximate  the  serous  tar* 
fiaces  over  the  anterior  margins  of  the  plates. 

"The    necessary    preparations    being    made,    with    gi«4 
assistance  the  operation  can  be  finished  in  from   twenty 
thirty  minutes.     Neither  shock  nor  jxritonitis  was ol 
any  of  the  cases.     Usually  on  the  third  diiy  smitll  qu; 
of  pe[itonised  milk  and  beef-tea  were  given  at  short  in 
and  solid  diet  during  the  second  week-" 

Commejit    and    Results. — This    method    has    the 
advantage  of  being  completed  in  a  comparatively  si 
and  when  the  ti-chniqxi^  of  the  operation  hivj  lit«ii  »-lal 
it  seems  probable  that  it  will  present  the  bi^st  means  of  | 
forming   gastro-entorostomy.     It   is   quite   evident    that 
details  of  the  ojwnition  are  susceptible  of  improvement,  i 
the  number  of  cases  at  present  published  is  so  small  thai 
would  i)(^  scarcely  fair  to  attempt  a  decided  critioism  as  to 
general  value  of  the  procedure. 

In  one  case  (Senn,  "  Intestinal  Surgery,"  page  50>  a 
fistula  formed,  and  through  the  op<'iiin','  which  resulw-d 
pl;ite  ligatures  were  expelled.     In  another  case  of  ]>r.  St 
the  plates  were  vomiti'd  up  on  the  ninth  day.    In  a  third  r 
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reported  by  the  same  surgeon  firagments  of  the  plates  were 
passed  per  anum  on  the  thirteenth  day. 

In  more  than  one  of  the  recorded  cases  severe  and  con- 
tinued vomiting  followed  the  operation.  In  two  of  these 
instances  (cases  by  Mr.  Qarke,  of  Huddersfield,  Lancet, 
Dec.  9th,  1890 ;  and  Bril.  Med.  Jov/m..  April  11th,  1891)  the 
vomiting  was  incessant  from  about  the  twelfth  day  until  the 
patient's  death,  on  the  thirtieth  day.  Mr.  Clarke  concludes 
that  in  these  cases  the  artificial  opening  must  have  close<l. 
He  adds  that  "  in  two,  at  least,  of  the  failures  of  this  operation, 
closure  of  the  opening  has  occurred." 

In  one  of  Sir.  Clarke's  cases,  after  the  plates  had  been 
introduced,  it  was  found  that  the  two  openings  could  not 
be  brought  together.  The  gastric  plate  was  removed,  and 
the  wound  closed.  A  second  opening  was  made  in  the 
stomach  at  a  more  convenient  place,  and  the  plate  intro- 
duced afresh.  The  patient  lived  thirty  days  (Brit  Med. 
Jov/m.,  April  11th,  1891). 

I  have  collected  nineteen  examples  of  this  operation. 
Three  patients  died  from  the  immediate  effects  of  the  opera- 
tion.    The  others  are  reported  to  have  recovered. 

In  ten  of  these  the  accounts  of  the  termination  of  the 
case  are  complete ;  and  from  these  it  woidd  appear  that  the 
average  duration  of  life  after  the  gastro-enterostomy  was  less 
than  ten  weeks. 

In  one  instance  the  patient's  death  did  not  take  place 
until  forty  weeks  after  the  operation. 
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BuODENOSrOMT  AKD  JtrtTNOSTOMT. 

These  operations  consist,  as  the  names  imply,  in  the 
establishing  in  the  duodenum  or  jejunum  ot  an  artificiul 
op>ening  or  stoma,  through  which  food  can  be  introduced. 
The  measures  have  been  carried  out  in  cases  of  stenosis  of 
the  pylorus  of  various  kinds. 

Duodenostomy  was  first  performed  by  Langenbuch  in 
1879.  The  operation  has  been  carried  out  in  two  stagesL  In 
one  the  bowel  is  attached  to  the  wound  in  the  parietes ;  in 
the  other  it  is  opened. 

The  operation  hxts  been  performed  several  times,  but  in 
no  instance  does  the  patient  apipear  to  have  survived. 

In  jejunostomy  the  artificial  opening  is  made  lower 
down  in  the  intestine  This  operation  has  not  been  per- 
formed many  times,  but  it  has  been  attended  by  some 
degree  of  success.  It  is  claimed  for  this  measure — ^when 
compared  with  gastro-enterostomy  or  pyloric  resection — that 
the  operation  is  ven,-  simple,  that  it  is  readily  carried  out, 
and,  above  all,  that  it  may  be  very  quickl}'  performed.  There 
is  no  risk  of  extravasation  from  the  stomach,  or  of  kinking 
of  the  bowel ;  the  colon  cannot  be  compressed,  as  has  been 
the  case  in  some  of  the  examples  of  gastro-enterostomy ;  and 
more  complete  rest  is  given  to  the  malignant  growth. 

The  stomach  is,  however,  excluded  from  the  digestive 
process,  and  unless  the  artificial  opening  be  made  quite  high 
up  in  the  jejunum,  the  probability  of  gradual  star\-ation  is 
considerable.  The  stomach  is  not  relieved,  and  no  food  can 
be  taken  by  the  mouth. 

One  of  the  most  fully  reported  cases  of  this  operation 
bv  Mr.  Golding  Bird  was  published  in  1S85  (Clin.  Soc 
Tnina.,  vol  xix.). 

An  oblique  incision  was  made,  in  the  same  position  as 
in  pylorectomy.     The  malignant  growth  was  examined,   the 
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transverse  colon  was  drawn  upwards,  and  the  omentum  was 
pushed  to  the  left.  The  jejimum  was  sought  for,  and  the 
gut  was  followed  until  its  commencement  was  reached.  The 
post-mortem  in  this  case  showed  that  the  opening  had  been 
made  two  inches  from  the  termination  of  the  duodenum. 

The  bowel  was  attached  to  the  margins  of  the  parietal 
wound  in  the  usual  way,  but  the  opening  of  the  gut  was 
deferred  until  the  third  day. 

Mr.  Golding  Bird  gives  a  very  interesting  account  of  the 
feeding  of  the  patient,  and  of  the  indigestion  which  at  first 
followed.  The  man  improved,  but  died  on  the  ninth  day, 
through  an  accidental  opening  of  the  peritoneal  cavity. 
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CHAPTER   XV. 

Operations. ON  the  Livek 

Anatomical    Points. — The    liver   is    moulded   to 
of  the  diiiphi'agiu.      Its   convex  surface  is  protected  on  il" 
light  side  by  the   ribs,  fi'om   the   seventh    to   the  elevenlb 
inclusive,  and   in   front   by  the   xijjhoid    cartilage  %s\i  the 
costal  cartilages,  from    the  sixth  to  the  ninth  inclusivt.',  tli* 
diaphragm  being  interposed. 

The  liver  extends  to  the  left  about  one  and  a  hiJf  f 
two  inches  beyond  the  left  margin  of  the  stemuiu.  bii* 
middle  line  the  gland  lies  close  beneath  the  skin,  in  front 
the  stomach,  and  reaches  about  half-way  between  the  lipbii 
cartilage  and  the  naveL 

The    lower  edge,  as    it   crosses    the    subcostal  anglr  » 
represented   by  a  line   drawn   from   the   ninth   right  to  ti# 
eighth   left   costal  cartilage  (Quain).      In  the   erect  poUraw 
the  lower  edge  on  the  right  side  is  about  half  or  quarter  of* 
inch   below   the   margins  of  the   costal  cartilages.     In  ti* 
recumbent  position  the  Uver  ascends  about  an  inch,  ttnl  * 
entirely  covered  by  the  costfe.  except  at  the  subcostal  ansif 
It  descends  also  on  expiration,  and  ascends  on  inspiration.  -^ 
this  disposition  for  movement  must  be  allowed  for  «kBi* 
becomes  necessary  to  stitch  a  wound  in   the  liver  to  li* 
parietes. 

"  The  extent  of  the  liver  upwards,  if  traced  on  the  »ui^ 
of  the  body,  is  indicated  by  a  line  crossing  the  : 
close  to  its  lower  end,  and  rising  on  the  right  sid.  :    :_ 
of  the  fifth  chondro-stemal  articulation,  and  on  the  kif 
that  of  the  sixth  "  (Quain). 

The  riglit  lung  lies  in  front  of  the  liver,  as  hi  down  Mtk 
upper  border  of  the  sixth  rib,  in  the  nipple  luie,  and  the  hoJ* 
as  far  down  as  the  fifth  interspace  on  the  left  side. 

Behind,  the  liver  comes  to  the  surface  below  the  ri^^htl 
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at  a  part  corresponding,  both  in  position  and  width,  to  the  tenth 
and  eleventh  dorsal  vertebne.  On  the  extrenie  right  the  liver 
•descends  to  the  level  of  the  second  lumbar  spine  (Fig.  378). 

It  is  needless  to  say  that  the  relations  of  the  viscus  may 
be  greatly  altered  by  diseased  conditions,  es|K,'cially  by  such  as 
are  attended  by  enlargement  of  the  organ,  or  tlie  development 
of  abscesses  or  tumours  within  its  substance. 

The  gall-bliulder,  when  moderately  distended,  is  pear- 
shaped,  and  iiii'iisurt'S  about  10  cm.  in  lengtli  and  3  cm.  in 
^ddth  at  its  fimdus.  It  is  capable  of  holding  about  20  c.cm. 
of  bile. 

The  fundus  touches  the  abdominal  wall  below  the  free 
«nd  of  the  cartilage  of  the  tenth  right  rib,  and  near  the  outer 
border  of  the  right  rei;:tus  muscle. 

The  Hbrou.s  i;uiit  of  the  gall-bladder  is  thin,  but  is  remark- 
ably firm  and  tough. 

The  cystic  duct  is  about  one  inch  in  length,  and  turns  a 
little  towards  the  left.  It  joins  the  lu-patie  duct  at  an  acute 
angle.  The  common  bile  duct  measures  about  three  inches. 
It  descends  in  the  lesser  omentum  in  front  of  the  portal  vein, 
and  to  the  right  uf  the  hcjiatic  artery  and  its  gastro-duodeual 
branch.  It  enters  the  riglit  pancroatico-gastric  fold  behind 
the  first  part  of  the  duodenum,  and  is  crossed  by  the 
pancreatico-duotlenal  artery  as  it  apj)i'oaches  and  pierces  the 
second  ]iart  of  the  duodenum  about  its  middle. 

Operations  upon  the  Liver. — The  following  operations 
will  be  described  : — 

1.  Operations  on  hydatids  of  the  liver. 

2.  Operations  on  hepatic  abscess. 

3.  Hepatotomy. 

4.  Cholecystotomy. 

5.  Cholecystectomy. 

6.  Cholecystenterostomy. 

1.   OPEK.\TIONS   ON   HYDATIDS   OF  THE   LIVEK. 

The  surgical  measures  adopted  in  the  treatment  of  this  affec- 
tion may  be  considered  under  two  headings: — (a)  Measures 
intended  to  bring  about  the  destruction  (jf  the  parasite  in 
intu;  and  (B)  The  treatment  by  incision  and  the  evacuation 
•of  the  contents  of  the  cyst. 
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A.  The  Destmction  of  the  Parasite  in  sUu. 

The  procedures  carried  out  to  effect  this  end  may  he 
spoken  of  as  being  of  a  comparatively  mild  nature.  Muny 
remarkable  examples  of  cure  have  been  reported  in  connection 
with  these  modes  of  treatment,  but.  on  the  whole,  they  must 
be  regarded  as  somewhat  speculative,  as  distinctly  uncertain, 
and  therefore  as  unsatisfactory.  The  two  principal  measures 
will  be  described : — 

1.  Simple  Punctwre. — The  skin  having  been  cleansed,  a 
convenient  spot  is  selected  over  the  most  prominent  part  of 
the  tumour.  An  aspirator  needle  is  driven  in,  and  a  certain 
qujmtity  of  the  fluid  contents  of  the  cj'st  withdrawn.  The 
amount  removed  has  varied  from  a  few  ounces  to  three  pints, 
and  must  obviously  be  influenced  by  the  size  of  the  cyst 
Pain,  faintness,  cough,  or  the  escape  of  blood  or  bile  affords  an 
indication  to  desist 

After  the  removal  of  the  needle  the  pimcture  Ls  covereo 
with  collodion,  or  with  a  pledget  of  wool  dusted  witl 
iodoform. 

The  puncture  is  of  no  avail  when  suppuration  is  estab- 
lished. This  simple  tapping  has  been  repeated  many  times  in 
the  same  case. 

The  operation  is  not  free  from  diinger  Leakage  into  the 
peritoneal  cavity  has  followed,  and  has  led  to  a  fatal  peri- 
tonitis ;  the  portal  vein  has  been  punctured  {Clin.  Soc. 
Trav.K.,  vol.  xi„  page  230) ;  and  in  more  than  one  case  sudden 
and  futiil  syncope  has  occurred. 

After  tin)  evacuation  of  the  fluid  of  the  cyst  some  iodine 
•oliititui  has  boon  injected,  but  the  results  have  not  been 
anptjcially  favourable. 

2.  h'lfcl  ntiijih. — This  method  of  treatment  has  been  fiiUy 
invcKli^aliHl  by  Dr  Faj.'go  and  Mr.  Durham  (Med.-Ckir.  Tinns., 
vol.  liv.,  page  1).  The  same  may  be  said  of  the  results  as  has 
botiii  Haiti  i)f  tniutment  by  punctura 

In  Olio  oa»o  Mr.  .Fa<^ohson  made  use  of  this  method  after  a 
pri)vi<iun  tapping  had  failed.  Two  electrolytic  needles  were 
piuiMtd  inti)  tho  most  prominent  part  of  the  swelling,  about  two 
inolioM  apart,  and  wore  then  attached  to  wires,  both  connected 
Willi  llio  in'gutivn  polo  of  a  !,:alvanic  battery  of  ten  cell&  A 
iiminlitK'd  Npciiige  conm.'ctod  with  the  positive  pole  was  placed 
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on  the  skin  at  a  little  distance.  The  current  was  passed  for 
half  iin  hour.  There  wns  no  constitutioniil  disturbance,  the 
turnoui'  steadily  diminished  in  size,  and  a  guod  recovery  took 
place. 

B.  The  Treatment  by  Incision. 

The  operation  may  be  pfitoniied  in  one  or  in  two  stages. 

The  first  deliberate  oi)cration  upon  hydatids  of  the  liver 
was  perfonned  by  Mr.  Tait  in  1882. 

He  d<?inonstrated  the  possibility  and  also  the  safety  of  the 
method  of  operation  in  one  stage. 

The  subject  has  been  very  fully  dealt  with  by  Dr.  W. 
Gardner,  of  Adelaide,  and  others,  in  the  Tmrimctions  of  the 
SecoTid.  Inter-Golonial  Medical  Congress  (1889). 

1.  The  Operation  by  One  Stage. — This  meiisuro  is  terin<id 
by  some  liepatotomy.  It  involves  the  opening  of  the  abdominal 
cavity,  the  incision  and  evacuation  of  the  hydatid  cyst,  and 
the  suturing  together  of  the  margins  of  the  hepatic  and 
parietal  wounds. 

The  skin  having  been  well  cleansed,  an  incision,  about  four 
inches  in  length,  is  made  over  the  most  prominent  part  of  the 
tumour.  The  wound  will  probably  be  longitudinal,  i.e.,  in  the 
long  axis  of  the  body.  It  should  fall  upon  the  abdominal  part 
of  the  swelling — that  is  to  say,  should  the  must  prominent  por- 
tion of  the  timinur  present  in  an  intercostal  space,  it  should 
not  be  incised  there,  owing  to  the  difficulty  of  ensuring  ade- 
ipiato  drainage  when  the  Huid  is  evacuated  between  two  ribs. 

The  knife  is  carried  through  the  parietes,  and  an  examin- 
ing finger  is  cautiously  intro<hiced  into  the  abdominal  cavity. 
The  incision  should  at  first  be  only  about  one  mch  and 
a  half  in  length.  It  is  extended  in  whatever  direction 
appears  most  advantageous  after  the  preliminary  digital  ex- 
amination has  been  made. 

The  incision  may  fall  upon  a  spot  where  the  liver  is 
already  adherent  to  the  parietes.  If  so,  it  is  well.  Should  the 
digital  exploration  show  that  the  viscus  is  adherent  to  on 
adjacent  pi»rt  of  the  abdominal  wall,  then  the  incision  may  bo 
carried  in  that  direction  ;  or  another  and  entirely  distinct  inci- 
sion may  be  made  over  the  adherent  arcv 

In  tlie  majority  of  the  uncomplicated  cases  of  hydatids 
there  are  no  adhesions. 
d  d 
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The  liver  is  exposed,  and  the  m*?6t  conTenient  spot  for 
eTa<?aatinsr  the  ovst  determined  a|:»>n.  This  area  is  circum- 
s-'ribed  by  numv  Turkey  spoosres.  which  are  carefully  wedged 
in  all  round,  so  as  to  prevent  the  es«.'ape  of  any  fluid  into  the 

tieritone:iI  oavitv. 

It  will  now  be  convenient  to  intpiduce  the  largest  needle 
ot*  an  aspirator,  and  to  withdraw  enoit^h  ot  the  contents  of  the 
cyst  t>y  remove  all  tension.  The  more  duid  removed  by  the 
>:acnul^  the  better,  so  long  as  too  much  time  be  not  expended 
in  the  pr.x'essi. 

Tae  cyst  is  drawn  as  ^  torwards  as  possible,  the  needle 
piiacture  is  enlarged  with  a  scalpel  and  the  left  fbrennger  is 
ac  on<.v  introduced  into  the  opening.  This  digit  serves  to  act 
as  a  plug,  and  at  the  same  time  it  is  a  means  of  hookii^  or 
•iragginj:  the  cyst  torwards.  so  as  to  bring  its  opening  well  into 
the  parietal  wound 

The  maTiTins  ot  the  cyst  wound  should  now  be  seized  by 
two  or  more  pressTire  tor.-ejxs.  and  by  means  ot"  these  the  lips 
ot"  the  o\T>t  wo'.::i«i  are  ^irawn  torwards,  and  are  kept  well 
apprv^xtmatcii  t.^  the  porietes  while  the  main  bulk  of  the 
content*  ot  the  /vi:  •#  r#<uv'iai  By  this  means  the  whole 
c\-st  lujiy  ot'tcii  U.  '.'.Mi.iui.to.i  without  any  d-.;:d  entering  the 
{vritonc.ll  cuviry. 

H;t  t'lv'rrhai.^.'  :?>>!!■.  th-o  h-rpatic  incision  may  t^e  arrested  bv 
sjH>ni:(  ;>".Yss*,in:-.  or  by  rrts-iure  forcers;  or.  failia^  these,  by  a 
cvMitinuous  suture'    :"  •.;i:.r-'. 

The  cyst  is  :-.ow  >.  ru-  '.luyty  :h;i:  no  T-ore  duid  spon- 
tju»t\>usly  c*.;isvs.  riic  '.S'-r.ir.^  ir.  :h':  .yst  is  enlarireti  as  car 
as  is  rcvjuirevi.  .iiid  its  •.•.uinrir.s  .'.^^r  ::-:'.i  ":y  i:>.un.s  ■  •:' additi-.^njil 
pn'ssut\'  'orvV[>s,  ;t;  one  v.-?-.:i.i  h.'-i  :!.-.  ni.Mth  ot  a  bag.  "The 
t^ns^T  is  iiurvHir.ccd.  .f.  i  t'r.'r  iii:.  t:.?  ■:'  thr  .ys:  is  examinefit 
Adilulotial  i\v:s  :v..iy  iv  .iis- '.'v-rvvi.  j»r..i  cr'.k.-en  down  aikd 
eva^-ua;c<t  T'-io  \\1'..,'U-  .^:  :r.v  i:;>:r;'r  •:  :h.-i  -rnz  should  b<e 
well  bitt  ,;v'.'.t"._\  vlcurwi  .••.::.  It.  Gar'iii'rr  ;uivises  d'.x:«/fc.irig 
the  iu:erior  ot"  tb.e  cyst  wi:;-.  wA.-r.  •-.»>. r  ir.'i  th-r  cauuv^K  use 
ot  '"or'.eivs  ,u<i'"-..vl  ;o  :i-.e  "le".;:'::  .ys:.  jm-i  cii-Ied  by  tb* 
ojv r.i  t '  > r  s  '.V :':  :o r*,'  '• ;  •. .:e  r. 

ri'.c  v.tv.e  is  f.ov.  ...-r.-.e  :.'t  v — :••  -;  the  tnancins  ot  tIm 
heivitic  wouud  to  :'.-■  •.v.iriins  ::  :'n-:  vtirirtJuI  incisioa 

The  -d^es  .^:  the  .-ys:   -.■•.:::.i  .ir-    still  held  with  totvwps. 
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and  into  the  rmmtli  uf  iliis  wound  a  sjwnge  is  wedged.  The 
sponges  whieh  have  k^en  parked  around  the  operation  area 
are  now  rouiovcd,  and  are  carefully  eoiinted,  as  one  or  more 
may  reiulily  sli])  out  of  sight  The  peritoneal  cavity  is 
cleansed  by  means  of  sponges  in  holilers  in  the  usual  way 
(^page  231),  and  to  this  purt  of  t\w  operation  special  attention 
nuist  he  {>iiid. 

The  margins  of  the  opening  in  the  eyst  are  now  sutured  to 
the  edges  of  the  parietal  wound.  The  stitehes  may  l>e  inter- 
rupted, and  of  silkworm  gut  closely  apyihed;  or  they  may  be 
continuous  and  i>f  silk.  Care  nuist  he  taken  that  peritoneum 
is  brought  in  coutaet  with  peritoneum.  A  curved  Hagedorn's 
needl<*  will  he  fi>uud  u.seful  in  this  part  of  the  operation.  If 
the  eyst.  wall  havi-  ln'cn  rirndy  secured,  the  cavity  may  be 
further  evacuated  imd  cleared  out  by  means  of  Turkey 
sponges  in  holders ;  but  all  such  manipulations  must  be  con- 
ducted with  the  utmu.st  gentleness, 

A  large  drainage-tube  is  introduced  au'l  is  fixed  in  posi- 
tion. For  large  eysts  I  use  a  tube  with  a  fliameter  of  one 
inch.  It  is  useless  to  attempt  to  drain  a  cavity  which  has 
conUiiued  some  pints  or  ipuirts  with  a  tube  with  a  lumen  of 
one  quarter  of  an  inch. 

The  wound  is  dusted  with  iodoform,  and  covered  with  a 
large  absorbent  dressing  of  wool  or  of  Tillmami's  linen.  It  is 
secured  in  place  by  means  of  a  many-tailed  bandage. 

The  After-treatment  consists  of  the  fnHjuent  washing- 
out  of  the  eyst  cavity  with  some  antiseptic  solution,  and 
the  maintenance  of  the  most  absolute  cleanliness  and  the 
most  perfect  drainage.  An  irrigator  which  provides  a  large 
stream  is  essential ;  and  the  cleansing  solution  may  be  com- 
posed of  earbolie  acid,  creoliu,  corrosive  sublimate,  or  weak 
iodine. 

2.  The  Operation  by  Two  Starfes. — This  operation  aims 
at  securing  adhesion  between  tlie  parietal  peritoneum  and  the 
hepatif^  piritoucum  over  the  seat  of  puncture. 

The  pioeeiiure  to  effect  this  end  constitutes  the  tirst  stage 
of  the  operation.  Tlie  second  stage  is  undertaken  after  an 
interval  of  some  days,  and  is  simply  represented  by  the 
incising  of  the  now  adherent  eysL 

It  is  claimed  for  the  measure  that  it  does  away  with  the 
rf(/  2 
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risks   atbendiui;   the   escape  of  blued  or  cyst  tiiiitl  inf'tk 
peritoneal  cavity. 

The  operation  in  two  stages  has  been  strongly  nrynlbj 
Volkmann,  and  is  often  known  by  his  name. 

The  parietal  inci.sion  is  made,  and  the  parietal  jieritoncUB 
opened.     The  cut  e<lges  of  this  part  of  the  serous  meiubnw 
may  then  bo  attachi-d  by  a  few  pointe  of  suture  to  th 
of  the  parieUd  wound.     A  dressing  of  gauze  is  tin  : 
so  firmly  as  to  keep  the  abdominal  wall  as  far  as  poesibl»  A 
contact  Avith  the  liver. 

Some  surgeons  prefer  to  secure  the  peritoneal  coTOroC' 
of  the  liver  to  the  parietal  peritoneum  by  suture  poinU 
fine  catgut.  These  are  passed  by  means  of  »  AiU-tuiwi 
Hagedorn's  needle.  Mr.  Godlee  advises  that  they  be  |it«i 
pretty  deeply  into  the  substance  of  the  liver,  and 
stitehcs  be  in  a  double  row. 

The  cyst  is  incised  at  the  end  of  three,  four,  or  seven  dwi 
no  aniesthc'tic  being,  as  a  rule,  required. 

The  exact  method  adopted  by  Mr.  Gwliee  is  illustnuw! 
by  the  following  aecoiint  of  the  procedure  carried  out  in 
case  of  abscess  of  the  liver  (Brit.  MeJ.  Jovim.,  Jan.  \^ 
1890,  page  123) : — "  I  made  a  vertical  incision  alniut  one  a>A 
and  a  half  below  the  margin  of  the  ribs,  a  little  almve  lli* 
most  prominent  part  of  the  swelling,  i.f.,  alniul  the  miJi 
(from  side  to  side)  of  the  rectus,  and  al"ter  dividing 
abdominal  wall,  found  no  adhesions  at  the  part  of  the  l^vtr 
exposed  I  therefore  separated  the  rectus  from  the  loMti-rwr 
layer  of  its  sheath,  so  as  to  exjwse  a  ]x>nion  such  as  is  sheftt 
in  Fig.  375.  Then  with  H.agedom's  needles  two  rows  of  stikii*; 
were  applied — the  outer  being  interrupted  and  of  silk(< , 
inner  continuous  and  of  catgut  (/).  The  needles  went  rii*' 
into  the  liver  substance,  and  the  closure  was,  us  far  as 
be  ascertained,  complete,"  In  this  particular  case  the 
was  opened  at  once. 

For  the  purp<ise  of  producing  adhesions,  multiple 
of  the  tumour  through  the  parietes  has  been  practiseii, 
Bardeloben  and  others  are  in  favoiur  of  prwluciug  tulheoou 
means  of  Vienna  paste  or  caustic  potash. 

The  former  uethod  is  imcertain,  and  is  not  withnut 
the  latter  is  slow  and  painfiU,  and  in  many  ways  objecti 
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Should  it  be  found,  on  examination,  that  stitches  will  not 
hold,  two  courses  are,  according  to  the  practice  of  Dr.  Gardner, 
open  to  the  surgeon.  In  the  first  place,  to  pass  a  stitch  on 
each  side  through  the  peritoneum  and  muscle  only,  and  keep 
the  sides  of  the  incision  apart  by  a  tampon  of  sublimate; 
gauze,  sprinkled  with  iodoform. 

If  successful  in  scciwing  adhesions,  the  cyst  is  opened  later ; 
but  if  no  adhesions  form,  then  the  following  method  must 
be  adopted : — The  cyst  having  been 
exposed,  and  the  abdominal  walls 
pressed  against  it  by  means  of  a 
circle  of  sjionges,  the  operator — who 
must  be  rapid  in  his  movements — 
plimges  in  his  knife,  and  cuts  down- 
wards sufficiently  to  enable  two 
fingers  of  his  left  hand  to  be  intro- 
duced. He  then,  by  the  side  of  his 
tiiigers,  inserts  four  cardinal  stitches, 
and  ties  them.  The  remaining 
steps  of  the  ojK?ration  are  similar 
to  those  already  described. 

Observations  and  Comment 
upon  the  Two  Methods. 

Hydatid  cysts  of  the  liver  have 
been  successfnHy  ovacuatcd  through 
the  pleural  cavity.  This  is  illus- 
trated by  a  case  of  Mr.  Edmund 
Owen's.  The  incision  was  made  in 
the  right  intercostal  space ;  the 
pleura  was  sound  and  iree  from 
adhesions,  The  diaphragm  was 
incised,    the     cyst     exposed,     and 

the  tension  upon  its  walls  relieved  by  aspiration.  The  face 
of  the  sac  was  then  "  drawn  through  the  diaphragm,  and 
across  the  shidlow  jilcural  ciivity  to  the  skin  wound,  to  which 
it  was  secured  by  four  hare-U})  pms.  Thus  the  pleural  woumls 
were  placed  in  mutual  contact." 

On  the  fourth  day  tlu-  pleural  surfivces  were  foimd  to  be 
finnly  adherent;  the  cyst  was  then  incised,  and  twenty -eight 
ounces    of   fluid    were    evacuated.     No    part  of  a  rib   was 


Fig.  376. — METHOD  OF  A.TTACB- 
IXa  THE  UTEB  TO  TSB  FAKIXTEa. 
{Ootllrt.) 

a,  Subcutaneona  fat ;  h,  Beotna ; 
«,  Shrath  of  recto*;  d.  Liver: 
«,  Interrupted  auture ;  /,  Con- 
tinaoaa  sutare. 
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removed.     The  patient  mnde   a  good   recovery  (C7iu  &t 
TratiH.,  vol.  xxi.,  page  78). 

Afr.  Thoniton  has  rcjw)rlcd  a  oa.se  in  which  ahyiii  ' 
of  thu  pelvis  was  succe.s.sfiilly  dnuiiC'd  tliroiigh  a  like  >  \ 
liver  which  had  been  opened  in  the  usual  way.  In  anothiinf 
his  easi's  a  large  hydatid  eyst  in  Scarfia's  triangle  commraii- 
catt'd  with  a  largo  hydatid  of  the  liver,  and  was  driined 
through  the  abdominal  sac  (Brit.  Med.  Joum.,  Jan.  5th,  Iv^, 
page  5). 

In  exposing  the  eyst  by  the  direct  method,  vasoulor  omen- 
tum has  ini>re  than  once  been  found  to  be  adherent  over  ih* 
tumour,  and  to  have  hampered  the  operator's  movements 

(For  an  a<-count  of  the  removal  of  hydatid  cysts  rn  T)uf»*, 
see  page  457.) 

Of  the  two  metho<ls  above  described,  the  direct  ineihA 
by  one  stage  would  appear  to  be  the  more  satisfactory.  Hid 
to  carry  with  it  no  particular  or  unnecessary  risk.  In  othor 
words,  it  has  not  been  shown  that  the  precaution,  which  » 
characteristic  of  the  method  by  two  stages,  is  entin-ly  ''^ 
founded. 

This  latter  uiethod  somewhat  narrows  the  area  of  lh» 
surgeon's  movements ;  when  no  sutures  are  apjiUwl.  iIk 
extent  and  the  stability  of  the  axlhesions  are  subject  w 
variation,  and  those  which  are  formed  may  not  itui» 
I  (J  completely  shut  off  the  peritoneal  ca\nty.  The  sarpoi 
is  acting  a  little  in  the  dark.  Tlie  attachment  of  the  cj* 
wall  to  the  parietes  is  not  at  once  so  tinn  as  thof  whici 
is  secure<l  by  sutures,  and  the  complete  dearing-oul  rf 
the  contents  of  the  cyst  cimnot  be  so  safely  eSecui 
Above  all,  much  time  is  lost  ITiis  may  be  a  n»W 
of  Uttle  moment  in  the  case  of  a  hydatid  cyst,  but  < 
may  be  of  paramount  importance  in  the  ca«e  of  a  hcpiJi' 
abscass. 

If  care  be  taken  during  the  one-stage  operation,  the  rink  «f 
the  escape  of  fluid  into  the  peritoneal  cavity  is  reduced  to  » 
minimum ;  and  it  must  be  distinctly  understood  that  that  lisk 
is  not  done  away  with  entirely  in  what  is  known  as  Voli- 
mann's  oj)eration,  especially  when  the  sectmd  stJige  is  canwd 
out  at  so  early  a  period  as  the  third  or  fourth  day,  and 
sutures  arc  employed. 
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The  direct  operation  by  one  sUge  may  olaira  to  be  the 
more  t!i<irouf(b  nn<l  thf  more  satistartorj',  and  to  effect  with 
mom  <.'omj>l('t<'iu'ss  llif  oliject  the  surgeon  has  in  view. 

It  does  not  aj){)far  that  these  advantages  are  discounted  by 
any  iintisnal  or  speeial  risks. 

Mr.  Godlee's  method  undoubtedly  represents  the  best  plan 
of  carrying  out  the  operation  by  two  stages. 

2.   OPERATIONS  ON   HEPATIC   ABSCES& 

A\niathas  been  sai<l  about  the  treatment  of  hydatids  of  the 
liver  may  bo  said  of  liepatic  abscess. 

The  alisrcss  may  hv  ojienod  in  three  ways: — 

1.  By  Direct  Incision,  when  the  abscess  is  "pointing," 
and  whi'i)  from  the  local  tenderness,  redness,  and  (Hdema,  it  is 
evident  tiiat  adhesions  exist,  and  that  the  jins  is  close  under 
the  skin.     This  moasun-  needs  no  fiirther  comment. 

2.  By  Incision  and  Drainag^e  carried  out  at  One  Sitting. 
Till'    method    ubservwi   is  jirt'fist-ly  similar   in    all    points 

to  that  already  <Iescribcd  in  connection  with  hydatid  cysts 
(pacfe  449).  If  care  be  taken,  and  ii'the  operafion  be  conducted 
upon  the  lines  laid  down,  there  is  Utile  dan[^er  of  any  pus 
finding  its  way  into  the  p(?ritonoal  cavity. 

After  the  atisress  has  lieen  evacuated,  a  gentle  examination 
of  its  interior  may  be  made,  to  ascertain  if  another  abscess  or 
cyst  exists.  The  aljseoss  cavity  should  bo  well  cleared  out  by 
means  of  a  soft  sjxmge  in  a  holder.  The  matiipidation  must 
be  gentle,  us  the  abscess  wall  is  rearlily  damaged,  and  bleed- 
ing (n<ues. 

The  after-treatment  of  the  ca.se  is  the  same,  the  main 
point.8  being  free  drainage,  frequent  and  free  Hushings-out 
with  the  irrigator,  and  the  use  of  antiseptic  measures  tlirough- 
out. 

3.  By  Incision  and  Drainage  carried  out  in  Two  Stages. 
The  proceeding  employed  is  precisely  identical  with  that 

alreiuly  described  in  the  lu-c-ount  of  hydatids  of  the  liver 
(page  451).  The  best  method  is  that  employed  by  Mr.  (Jodlee. 
It  has  been  pointed  out  that  in  dealing  \vith  the  parasitic 
cyst,  this  mt'thod  in  two  stages  has  no  very  great  advantages. 
The  same  observations  luay  apply  to  the  case  of  hepatic 
abscesa 
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In  addition  to  such  objections  as  have  been 
lated,  tho  following  may  be  noted: — 

Thi-  adhesions  which  form,  when  no  sutures  are  rn 
may  bo  insignificant,  and  may  cover  but  a  rcrj'  sin  ■ 
When  the  incision  is  made,  that  area  may  be  easily  im* 
gressod. 

Such  adhesions  cannot  be  firm  until  many  days  b»T« 
elapsed,  and  this  delay  may  prove  a  serious  matter  intheoae 
of  an  ubsopss  which  is  rajndly  approaching  the  surface.  Mor^ 
over,  after  adhesions  hnvc  been  secured,  the  abscess  may  «ho» 
signs  of  pointing  at  another  sj>ot  distant  from  the  int^ndwl 
site  of  the  incision.  If  Mr.  Godlee's  methotl  be  adopted,  ihi'M 
objections  cease  for  the  most  part  to  hold  good.  Mr.  Godi* 
has  shown  that  if  the  sutures  are  introduced  in  the  manMf 
described,  the  abscess  may  be  at  once  opened,  and  all  cjel»j 
thus  avoided 

Observations  and  Comment. — The  method  by  free  incisiim 
at  nno  sitting  orters  undutibtedly  tho  best  means  of  dtaliwf 
with  hopuLi(!  abscess.     Attempts  to  open  the  abscess  bymeiiB  _ 
of  the  actual  cautery  or  by  caustic  potash  are  to  b«  l^H 
deinned.     The  aspirator  is  only  of  use  as  an  aid  to  diagiwV 
and  as  a  puUiative  means.     Its  employment  hns  frequeotlv 
compromised  the  success  of  a  sub.sequent  operation  by  frw 
incision.     There  is  nothing  to  recommend  tljo  common  plan 
of  tapping   tho   abscess   with   a   trocar,   and  of  draining  i' 
through  the  cannula,  or  through  a  drainage-tube  introduiwi 
in  the  pliiei;  of  the  cannula. 

The  drainage  thus  secured  is  very  inefficient,  pus  ni»f 
leak  out  into  tho  peritoneal  cavity,  the  surgeon  make«  th« 
thrust  with  the  trocar  in  the  dark,  and  im]i<jrtunt  siruituia 
may  be  pimctured ;  the  cannula  may  slip,  and  the  nM'*s<rt» 
would  not  meet  a  case  where  multiple  abscesses  exist.  Thi* 
apparently  slight  oporationis — like  most  timid,  sj>eculaliTe.*ii'i 
meddlesome  half-measures — probably  more  dangerous  tiu* 
the  complete  operation. 

A  valuable  series  of  lectures  on  hepatic  abscess,  publidw 
by  Mr.  Godlee  in  the  Brit.  Med.  Jaum.  for  January,  18W. 
should  be  cousulted  by  those  who  are  interested  in  th* 
br^mch  of  surgery.  To  the  following  points  in  these  leclu* 
especial  attention  may  be  directed : — 


nEPATOTOMT. 
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Mr.  Godlee  demoustrutos  by  means  of  an  illustrative  case 
that  even  when  an  absc'C-ss  is  aotuftlly  "almost  pointing,"  it  is 
impossible  to  be  certain  that  the  liver  will  be  ibund  to  be 
adherent.     In  the  case  quoted  there  were  no  adhesions. 

Several  of  Mr.  ( Jodlee's  ca.ses  illustrate  the  evacuation  of  the 
abscess  tiirough  the  ehest  wall.  It  is  urged  that  in  these 
cases  the  incision  should  be  made  below  the  normal  hmit  of 
the  pleura;  but  thai  if  by  ehaiiee  eillier  pleura  or  peritoneum 
be  ojiftied,  the  opening  must  be  closed  with  a  double  row  of 
stitches  before  the  Uver  is  incised. 

In  one  illustrative  case  an  exploring-needle  had  revealed 
the  presen(-e  of  deep-seated  pus  in  the  chest  An  incision 
was  made  over  the  ninth  interspace,  and  a  portion  of  the 
ninlli  rib  was  removecL  The  diapliragm  was  then  stitched 
willi  some  dithcidty  to  the  costal  pleura,  and  the  abscess  was 
opened  by  cutting  through  the  attached  diaphragm.  The 
patient  made  a  good  recovery. 

In  another  case,  in  wliich  the  abscess  was  openeil  through 
tlie  seventh  intercostal  sjiatje,  profuse  hiemorrhage  occurred. 

In  a  third  case,  in  which  an  mtision  was  made  into  the 
abscess  through  the  seventh  or  eighth  space  at  tbe  lower  part 
of  the  u.xilla,  "  terrific  hiemorrhage  "  attended  the  eiJargement 
of  the  ojiening  into  the  abscess. 

3.    HEPATOTOMT. 

Ahhough  the  term  heputotomy  is  usually  applied  to  cases 
in  which  an  incision  is  made  into  a  hepatic  abscess  or  a 
hydatid  cyst,  it  may  be  conveniently  adopted  for  such 
undasfrijied  cases  as  are  cited  below.  In  not  a  few  of  the  so- 
called  examples  of  hopatotomy  for  abscess  and  hydatid,  no 
actual  liver  tissue  is  incised. 

Excision  of  Hydatid  Cysts  en  masse. — Dr.  Tansini 
(Oasetta  deijli  Ospitali,  January  21st,  1891)  exposed  in  a 
woman,  aged  twenty-five,  an  epigastric  tumour  the  size  of  a 
foetal  head.  It  was  found  to  l)e  tu'inly  adherent  to  the  groat 
omentum  :  and  when  the  attachments  to  this  membrane  had 
been  divided  and  hgatured,  the  tumour  was  demonstrated  to 
be  A  hydatid  cyst  of  the  liver.  The  cyst  was  then  deliberately 
dissected  out,  the  hver  substance  being  freely  incised.  The 
bleeding,  which  was  considerable,  was  checked  by  ligature  and 
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teinjiorary  pre^ssllre.  The  great  wound  in  the  gland  w«di«0 
closeii  by  a  doiiMt;  series  ot"eat<jpit  and  silk  sutures.  SiitOT 
sutures  ill  iill  were  employed.  The  ahdominal  wuuitil  *• 
closed,  aud  the  patient  ma<ie  a  good  recovery. 

M.  Terillon  {Brit.  Med.  Jmirn.,  SuppL*.  Feb.  7lh.  I8»l> 
removed,  by  means  of  an  elastic  ligature,  a  portion  of  thelinT 
containing  numerous  small  hydatid  cysts.  The  lapamtfltiiT 
wound  was  six  inches  in  length.  The  portion  of  liver  retnovrf 
was  about  the  siz)>  of  two  fists.  It  was  ennircled  by  the  iiji- 
ture,  and  was  fixr-d  nulside  the  woimd  in  the  parietes. 

It  sloughed  oti'  in  due  course,  and  the  patient  reeotwed 
perfectly. 

Excision  of  Protruding  Portions  of  the  LiT«r. 
Duplay,  in  commenting  upon  the  above  case,  alhidea  to  «i»» 
t«n  instances  in  which  prutruded  portions  of  the  liver  at  tli* 
site  of  penetrating  wounds  of  the  abdomen  have  been  rtiiu"v«i 
by  the  knife.     All  the  patients  recovered. 

Ill'  uieutioTis  also  three  cji-ses  in  which  the  removal  ofa| 
growth  iif  the  liver  ha<l  been  attempted.      In  each  tIieo{)ei 
was  attended  by  alarming,  and  in  one  by  fatid,  hiwnorrhii){e. 

Excision  of  Cancer  of  the  Liver. — Professor  Liicke  (u- 
cisefl  iu  Nitvi'mLiT,  ISSM),  a  considerable  portion  of  tlic  liwr 
for  malignant  disease  in  a  woman,  aged  thirty-one  [C^ntralhtatt 
fur  Cli'irttriiie,  No.  6,  1891).  The  liver  was  exj>oswl  by  Up«r* 
iitoiny,  and  a  cancerous  growth  was  discovered  in  the  Ifft 
lobe.  The  <  mentum  was  adherent  to  the  mass,  and  in  tk»i 
membrane  some  enlarged  glands  were  found.  The  nui<TMB 
lobi>  was  without  diffiiulty  brnught  through  the  pnrif**! 
wound,  imd  was  fixed  in  tiitv,  by  sutures,  and  encircled  at  it» 
base  by  iodoform  gauze,  in  order  to  shut  nft'  the  [H-rifonrtl 
cavity.  An  I'lasiic  tube  was  then  fastened  aroimd  thi- 1<** 
or  pedicle  of  the  aft'ected  lobe.  On  the  fourth  daj'  a  fstTvwjf^ 
elastic  tube  was  applied,  and  on  the  eighth  day  a  still  tiebl^ 
ligature  was  .substituted.  <  >u  the  twelfth  day  eomplete  Mig- 
ration of  the  mass  was  eBeeted  by  means  of  the  mutual  rauM*y 
The  woimd  healed  up  in  four  weeks,  at  which  time  the  |i«u*' 
left  the  hospital 

4.    CHOI.ECY,STOTOMY. 

This  operation  implies  the  making  of  an  inciiuon  into  tb 
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gall -bladder  through  a  wound  in  the  parietes.  It  is  parried 
out  for  tlK'  rciimviil  of  nulJ-stoucs,  and  for  the  relief  of  dropsy 
and  ftupyeiua  of  the  gall-bladder.  By  its  means  various 
forms  of  obstruction  in  the  common  bile  duct  have  been 
relieved.  The  operafii>n  has  been  successftiliy  parried  out  in 
certain  cases  of  wound  or  perforation  of  the  gall-bladder,  and 
in  one  instance  at  least  the  gall-bladder  was  opened,  and  a 
teinjHirary  biliary  fistula  established,  in  order  to  relieve  ex- 
treme congestion  and  t-nlargcuieiit  of  the  liver  (Bull,  de 
I' Acad,  de  Med.,  Nov.  4th,  1890).  The  terms  cholelithotom'y 
and  cholelithotrity  have  been  employed  in  instances  in  which 
gall-stones  have  been  removed  by  cutting,  or  have  been 
crushed  In  m.tii. 

History  of  the  Operation. — So  long  ago  as  173;^  Petit 
suggi'sti'd  the  possibility  of  dealing  with  certain  disorders  of 
the  liver  by  surgical  means ;  and  in  a  inonioir  published  in 
1743  he  suggests  that  the  distended  guU-blaJder  should  be 
relieved  by  puncture,  and  that  stones  lodged  in  that  viscus 
should  bo  removed  by  lithotomy  (Mrm.  de  I'Ai'tid.  Roy.  de 
C/iir.,  1743,  page  163).  Operations  u])on  the  gall-blmlder  were 
discussed  in  a  casual  and  flighty  manner  durmg  the  early 
part  of  the  present  century,  but  it  was  not  until  IHGl  that 
the  morlern  op(>ration  of  cholecystotoiny  was  first  jwrformed. 
The  operator  was  Dr.  Bobbs,  of  Indianapolis.  The  patient 
recovered  (Trnna.  Indiana  f'itafr  Med.  Soc,  l-StiS,  page  (j8).  Dr. 
Marion  Sims  appears  to  have  performed  the  second  recorded 
operation  (Brit.  Med.  Jfntni.,  1878,  vol  i.,  page  811),  The 
patient  died,  but  Dr.  Sims's  paper  may  be  said  to  have  laid 
the  foundation  for  the  perfonnance  of  the  operation  in 
Europe,  since  he  detailed  with  great  clearness  and  preci.sion 
the  various  stej)s  of  the  procedure.  The  first  successful 
operation  in  England  was  performed  by  Mr.  Tail  on  Atigust 
23rd,  1879  (Med.-Chii:  Tram.,  vol  l.xiii.,  page  17).  Mr.  Tait 
adopted  Dr.  Sims's  plan,  and  in  subsecjuent  cases  he  further 
eiaboratt'd  the  operation  and  extended  its  possibilities.  The 
o|x'ration  ils  now  practised  may  bo  said  to  be  a  most  suc- 
cessful one,  and  the  mortality  is  probal)ly  not  higher  than 
five  or  six  per  cent. 

Condition  of  the  Oall-Bladder. — Mr.  Tait  {Lancet,  vol.  ii., 
1885,  page  239)  divides  gall-stones  into  two  classes: — (1)  The 
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solitary,  and  (2)  the  numerous.  The  fonncr  are  seldom 
than  two  or  three  in  number,  and  may  bo  of  considirTaUi 
size.  ITiey  are  liable  to  block,  the  cystic  duct,  and  lead  to 
great  distension  of  the  gall-bladder,  but  not  to  jaundit*.  sinw 
bile  still  finds  its  way  along  the  common  duct  into  ibe 
duodenum.  The  latter  are  small,  and  maj'  be  present  in 
hundreds.  As  they  allow  some  bile  to  trickli^  by  tlioin, 
jaundice  may  be  absent,  and  the  distension  of  the  g&ll'bUddff 
is  usually  intermittent. 

The  distended  gall-bladder  may  attain  enormous  proper 
tions,  may  contain  some  pints  of  fluid,  and  may  even  lo  fxt 
occupy  the  abdominal  cavity  as  to  be  mistaken  for  an  othiIm 
cyst.  Mr.  Taylor  has  pointed  out  that  the  gall-bladder,  tt  it 
enlarges,  tends  to  foUow  a  line  extending  from  the  tip  of  tlic 
right  tenth  cartilage  across  the  median  line  of  the  abdomen 
below  the  umbilicus. 

The  distended  viscus  may  be  pyriform,  globular,  or  conli- 
form  in  outline.  It  may  be  hard  and  firm,  or  soft  or  sani- 
elastic.  The  tumour,  if  of  no  great  size,  mov(«  witi  tke 
Uver  on  respiration. 

On  the  other  hand,  the  gall-bladder  may  be  so  sbruokcn 
aa  to  be  scarcely  recognisable.  It  may  be  completely  hiiltkn 
by  adhesiiin.s,  and  these  adhesions  may  be  sufficiently  wid*" 
extending  to  entirely  confuse  the  anatomy  of  the  district  A 
small  gall-bladder  has  been  found  to  be  enclosed  by  adhwnt 
omentum  and  intestine,  and  is  not  infrequently  hidden  bv  to 
enlarged  hver.  The  walls  of  the  bladder  may  lie  thin  in  oW 
case,  and  very  hard  and  thick  in  another. 

Stones  may  be  discovered  to  be  impacted  in  eitier  tl» 
cystic  or  the  common  duct,  or  in  both  at  the  same  limr 

Some  surgeons  have  advised  a  preliminary  sounding  fc' 
gall-stones  by  means  of  a  needle  ;  the  practice,  however,  niu* 
be  condemned  as  uncertain,  imsatisfactory,  and  decidedly 
unsafe.  An  extensive  examination  of  the  r^on  of  the  pJl- 
bladder  by  means  of  a  needle  is  a  more  dangerous  prooeeding 
than  an  exploratory  incision. 

Instruments  Required.— Scalpels;  bistouries;  dianctio^ 
artery,  and  pressure  forceps ;  long-bladcd  dis-^ieding  foree{*'< 
largo  pressure  forceps  for  extensive  adhesions,  e-g.,  of  om**- 
turn  ;  rectangular  retractors ;  spatulce ;  blunt  hooks ;  ecbasixt; 
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intestinal  and  other  curved  needles ;  needle-holder ;  needles 
in  handles;  sponge-holders;  small  lithotomy  scoops  and 
lithotomy  forceps ;  nasal  polypus  forceps  covered  with  india- 
riibbiT ;  lister's  sinus  forceps ;  grooved  directors ;  strong 
nucdk's  for  brealving  up  g;ill-ston«'S  ;  aspirator. 

The  polypus  forceps  are  used  for  crushing  stones;  other 
forms  of  forceps  may  answer  equally  welL 

The  Operation. — The  general  management  of  the  opera- 
tion, the  preparation  of  the  patient,  the  position  of  the  surgeon 
and  his  assistants,  conform  to  the  hues  already  laid  down  in 
dealing  with  abdominal  section. 

The  parietal  incision  is  about  three  inches  in  length,  and 
can  be  enlarged  as  req^uired.  It  is  best  made  vertically  over 
the  most  prominent  part  of  the  tumour,  when  on<>  exists^ 
or  over  the  fundus  of  the  gall-bl:iddor  when  no  swelling  is 
evident. 

Various  incisions  have  been  recommended — notably  an 
oblique  one  parallel  with  the  ribs — but  the  great  majority  of 
operators  have  adopted  a  vertical  wound. 

The  peritoneum  is  opened,  and  the  area  of  the  operation 
is  explored  with  the  forefinger.  The  wound  is  enlarged  as 
required.  Intestine  may  protrude  and  hamper  the  surgeon's 
movements,  or  the  omeuliiin  may  be  found  in  the  way,  or  an 
enlarged  liver  may  overshadow  the  operation  region. 

If  the  gall-bladder  be  found  to  be  of  great  size,  or 
very  tense  from  over-distension,  it  should  bcr  carefully 
aspirated.  The  site  of  the  needle  puncture  is  protected  by 
sponges,  which  are  wedged  in  positioa  As  the  cyst  is 
emptied,  its  wall  is  gradually  and  gently  brought  into  the 
parietal  wound.  This  is  not  always  an  easy  matter,  or  even 
a  possible  matter ;  and  as  the  cyst  wall  is  often  very  thin,  it 
must  needs  be  handled  with  great  gentleness. 

Care  must  be  taken  that  no  fluid  escapes  into  the  peri- 
toneal cavity. 

If  the  bladder  be  but  slightly  distended,  its  wall  may  bo 
brought  to  the  surface  without  previous  aspiratioa 

The  wall  of  the  gaU-bladder  is  best  held  and  drawn  for- 
wards by  means  of  pressure  forceps.  The  amount  of  traction 
exercised  must  be  very  judiciously  regidated. 

Tiie   wall  of    the   gall-bladder  is    then    opened    by    an 
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incision  made  between  the  retainin<f  forceps,  «U  blsoiliuj 
pomts  are  dealt  with,  and  the  forceps  are  readjusted  w  ihn 
the  cj'st  limy  be  dra\ni  well  forward,  and  held  in  {wsitiot 
between  the  lips  of  the  parietal  wound.  By  means  of  p 
jierly-applied  sponges  the  escape  of  fluid  into  the  jieriuiMil 
cavity  is  prevented. 

The  tinger  introduced  through  the  opening  feels  for  tin 
stones,  notes  their  position,  and  ascertains  the  best  means  ix 
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Fig.  376.— tjut'b  oHOLKuraoToxT 


removing  them.  Loose  stones  may  be  removed  wifli  tli« 
tinger,  or  by  means  of  scoops  or  forceps  of  .suitable  sizi»al 
pattern.  If  a  stone  be  discovered  impacted  in  the  neck  of  th« 
gall-bladder,  it  is  well,  before  attempting  it-s  removal,  to  sutnw 
the  margins  of  the  wound  in  the  gall-bladder  to  those  of  lh« 
wound  in  the  parietes. 

Inasmuch  as  the  walls  of  the  bladder  are  thin  and  "ftrti 
weak,  the  greatest  care  must  be  exercised  in  this  i!!-"  ""<'- 
di  Hi  cult  part  of  the  operation. 

It  is  often  well  to  suture  only  a  part  of  the  gall-bUiWi- 
wound  to  the  skin  margin,  and  to  introduce  the  tiiigur  inw 
the  unsulurcd  interval,  so  that  it  may  supplement  the  wtion 
of  for<.ei>s  and  scoops  intnjduced  into  the  interior  of  ll» 
viscus.  Before  the  suturing  is  carried  out,  all  the  spoogts 
must  be  removed  and  counted. 
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In  dislodging  stones.  Tail's  special  forceps  (Fig.  376)  are  of 
great  service,  iind  tlieir  niovi'iiifnts  within  the  bladder  may 
be  guided  by  the  finger  intrtHluced  into  the  abdomen,  and 
placed  against  the  outer  wall  of  the  cyst  at  the  site  of  the 
impacted  stone. 

Sometimes  the  stone  may  be  prised  upwards  by  means 
of  the  ringer  so  introduced. 

If  the  ciilcidus  cannot  be  dislodged,  then  it  may  be  very 
slowly  and  cautiously  chipped  into  fragiuents  by  means  of 
forceps,  the  action  of  which  is  controlled  by  the  finger  without 
the  gall  bladder;  or  the  disintegration  of  the  stone  may  be 
etl'octeil  by  the  needle,  controlled  in  hkc  manner  by  ihe  finger. 

In  some  cases  the  impacted  stone  has  been  broken  up  by 
means  of  padded  forceps  sipplied  to  the  stone  outside,  and 
therefftrc  through  the  walls  of  the  neck  of  the  gall-liladder. 

Tlic  detritus  which  residts  from  these  proce<lures  is  got 
rid  of  by  repeated  washings. 

Attempts  to  push  the  stone  onwards  tlirough  the  duct  by 
means  of  a  probe  or  director  have  not  met  with  much  success. 
The  proceeding  also  is  not  entirely  free  from  risk. 

Mr.  .1.  W.  Taylor  succeeded  in  disluilu-ing  im  im])ftcted 
caieulns  in  the  cystic  duct  by  luetuas  of  frc(|uent  syringing 
through  the  fistulous  opening  after  the  operation  had  been 
completed. 

Mr.  Thornton  has  dilated  the  cystic  duct,  iuid  htus  then 
succeeded  in  removing  the  impacted  stone  through  ihe  wound 
in  the  gall-bladder. 

Tlie  treatment  of  such  stones  as  are  in»])ac(.ed  so  low  down 
in  the  duct  as  not  to  be  reached  from  the  gall-bladder  is 
dealt  with  in  the  succeeding  section. 

The  operation  is  concluded  by  completing  tlie  suturing 
of  the  gall-bladder  to  the  edges  of  the  skin  wound.  The  gall- 
bladder is  held  in  jxisition  while  the  sutures  are  being 
introduced. 

The  bext  suture  in  a  straightforward  case  is  a  continuous 
suture  of  fine  silk,  which  includes  the  cyst  wall,  the  parietal 
peritoneum,  smd  the  skin.  A  drainnge-tube  is  introduced 
into  tlie  gall-bladder,  the  parts  are  cleared,  and  a  simple 
absorlient  dressing  capable  of  being  frequently  and  readily 
changed  is  applied. 
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ModiflcatioDS  and  Complications  of  the  Operation 

1.  Wlya  the  Stone  is  impacted  in  t/ie  Jyuct,  an>l  cinnotk 
reai^hefl  tkrou-ffh  the  Gall-Bladder. 

Small  stones  so  placed  have  been  gradually  woriied  tuck 
into  the  gall-bladder  by  manipulation. 

When  this  cannot  be  done,  the  calculus  may  be  broken  nv 
with  a  nei'dlo  introduced  through  the  duct  wall  Indsiun  iif 
the  duct  may  in  this  way  be  avoided,  but  the  method  could 
only  be  adopted  in  the  case  of  small  stones.  In  od«  q« 
Mr.  Thornton  found  two  stones  lodged  in  the  common  diw 
He  broke  them  to  pieces  by  needling,  and  then  crushed  «h< 
fraguients  with  protected  forceps.  The  fratfraents  wen-  fr 
moved  through  the  gall-blad<ler,  and  the  duct  was  not  iiicii«i 
{Lancet,  April  4th,  1891,  page  763).  The  gall-bladder  wh 
however,  so  much  damaged  that  it  had  to  be  removed. 

In  many  instances  the  duct  has  been  opened,  the  sto» 
removed,  and  the  woimd  in  the  duct  closed  by  suture*,  'flu 
following  cases  by  Mr.  Thornton  {Loc.  cit.)  serve  to  illiwm* 
this  practice: — 

A  stone  was  found  impacted  in  the  common  dact,  jot 
below  the  entrance  of  the  cystic  duct  Failing  either  » 
reach  it  through  the  cystic  duct,  or  to  break  it  up.  ilt 
Thornton  incised  the  duct  and  needled  the  stone  into  ft* 
ments.  It  was  found  impossible  to  extract  jill  the  f' 
through  any  reasonable  opening  in  the  duct;  the  i  ,  . 
were  therefore  left  in  the  duct,  the  wound  in  which  «rrtS  <is^ 
by  sutures.  The  gall-bladder  had  been  already  opened  B< 
patient  did  well 

The  second  case  is  reported  as  follows.  The  patient  W 
woman  aged  forty-three,  and  a  good  recovery  fullowwi:— 

"  I  found  the  liver  so  large  that  the  gall-bladder  and  du<» 
were  quite  covered ;  there  was  much  adhesion  of  oiDeoBB" 
and  intestines,  a  large  oval  stone  impacted  in    " 
duel,  aiid,  failing  to  define  the  gall-bladder  accur.r 
ing  sure   that  it  would  be  impossible   to  get  at  the  ttM* 
through   a  contracted   cystic  duct,  I  decido<l  to  inciw, 
common  duct  at  once,  and  so  remove  iu  I  was  much  h: 
by  the  large  liver,  and  had  to  work  entirely  by  touch.  d««p'* 
the  abdomen,  guiding  the  knife  on  the  left  index  tingi<r    Tbi 
tirst  incision  was  followed   by  such  a  rush  of  dark  \tfl» 
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blood  that  I  feared  for  the  vena  cava,  but,  having  introduced 
a  small  Fer^isson's  glass  speoiilum,  I  saw  that  it  proceeded 
from  a  vein  in  the  adherent  oiuoutum,  and  this  I  easily 
secured.  I  had  great  difficulty  in  loosening  the  stone,  which 
was  firmly  adlierent  to  the  lining  membrane  of  the  duct  over 
a  great  part  of  its  surface.  After  removing  it  I  could  see  the 
termination  of  the  duct  in  the  duodenum  quite  distinctly 
throiv^h  the  speculum.  I  closed  the  opening  in  the  duct  by 
six  tine  interrupted  points  of  silk  suture,  and  a  continuous 
one  over  all,  using  the  omentum  to  strengthen  the  closure,  as 
I  had  done  in  the  previous  case  of  duct  incisioa  I  drained 
the  piritoueum  by  a  glass  tube  "  (loc.  cit.,  page  7ti4). 

The  third  case  is  of  a  similar  character.  The  patient,  a 
woman  aged  tliirty-six,  made  a  perfect  recover}'. 

"  1  louud  two  stones  impacted  one  above  the  other  in  the 
common  duct.  The  g.all -bladder  was  so  shrunken  that  it  was 
difficult  to  recognise  it,  and  I  at  once  decided  to  open  the 
common  duet,  remove  the  stones,  and  suture  the  opening. 
This  procedure  I  carried  out  with  much  difficulty,  owing  to 
the  matting  of  parts  by  adhesions ;  and  not  being  very  well 
satisfied  wiili  the  security  of  the  suturing  of  the  duct,  I  passed 
a  rubber  tube  into  the  pouch,  at  the  bottom  of  which  it  lay, 
and  brought  it  out  through  the  upper  part  of  the  abdominal 
incision,  and  I  also  passed  a  glass  tube  into  the  pouch  of 
DougLis  through  a  counter-opening  above  the  pubes.  The 
latter  was  hardly  required,  but  a  very  heav}'  discharge  of 
bile-stained  serum  flowed  from  the  nibber  tube  for  many  days 
after  the  operation,  showing  that  my  fears  as  to  the  security 
of  the  duct  sutures  were  well  founded." 

2.  When  the  Gail-Bladder  rannot  be  Dealt  with. — The  fol- 
lowing case,  also  reported  by  Mr.  Thornton  {loc.  cit,  page  821), 
illustrates  this  difficult  complication.  The  patient  was  a  lady 
aged  thirty-four.     She  made  an  excellent  recovery : — 

"  Un  opening  the  abdomen,  I  found  everything  so  matted 
togothcr  that  I  at  first  mistook  tlie  head  of  the  pancreas  for  a 
thickened  gall-bladder.  Finding  my  mistake,  I  proceeded  to 
carefully  make  my  way  through  some  fresh  adhesions  between 
the  stomach,  the  omentum,  and  the  right  lobe  of  the  liver, 
and  at  last  found  the  gall-bladder,  deeply  placed  and  packed 
with  gall-stones.     In  searching  for  it  I  opened  a  small  abscess 
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under  the  edge  of  the  livor,  and  let  out  about  an  (ma4 
thick   pus,   and   cleared    away  some   chfcsy   inuttml  Tk 
clearing-out  of  the  stones  was  long  and  difficult,  and  m\\ 
the  aid  of  various  scoops  and  forceps ;  when  I  had 
and  washed  it  out,  I  found  that  it  was  ini|K)ssible  «l 
remove  it,  suture  it,  or  suture  it  into  the  abdominal  o| 
and  I  therefore  merely  passed  a  rubber  tul>e  to  the  boti 
the  gaU-bliwlder,  and  brought  it  out  through  the  aWotni 
wound ;  this  of  course  left  the  opened  gall-bladder  o{«n  l» 
the  general   peritoneum,  and    I    therefore   made  a  ooimtu- 
opening  above  the  pubcs,  and  drained  the  pouch  of  l)<iiii'!« 
also  with  a  glass  tube.     The  procedure  of  leaNTng  the  c^ 
bladder  open  seems  at  first  sight  very  dangerous,  but  this  tut 
and  one  other  prove  that  with  due  care  in  the  arrange miiit '^ 
the  tube,  and  with  the  auxiliary  drainage  of  the  pelvis,  it  mrt. 
when  necessary,   be  safely  resorted   to.     In   both  castu  d* 
wound  in  the  gall-bladder  was  slow  in  closing,  as  one  vnM 
expect  from  it-s  being  so  much  wider  open  than  when  sutunJ 
to  the  incision ;  but  there  was  no  evidence  of  any  serioiu  l««t 
age  from  the  open  gall-bladder  into  the  peritoneiun,  ttouvti 
the  discharge  of  bUc-siained  mucus  through  the  rubber  tni« 
was  very  free  from  the  tirsL" 

3.  When  it  may  be  PossiMe  to  at  tmce  cloae  Ike  G^ 
Bladder. 

In  several  instances,  after  the  gall-bliukler  has  been  op«»i 
and  the  stones  removed,  the  wound  in  the  viscus  has  b«« 
at  once  closed  by  sutures,  the  gall-bladder  has  been  !*■ 
ttimed  within  the  abdomen,  and  the  parietal  wound  hu  he« 
closed. 

This  method  has  been  termed  "ideal  cholecvstotooj. 
and  has  been  practised  by  Kilster,  Czemy.  Klingel,  R«& 
Winkelmaun,  and  others. 

Roux  employs  three  rows  of  sutures — one  for  the  nrnw* 
membrane,  one  for  the  fibrous  coat,  and  a  third  for  th«  lawa 
covering.     He  has  reported  several  successful  caaes  (. 
MSd.  de  la  Suisse  Romande,  Oct.  lOtli,  1.S90). 

An  interesting  article  by  Winkelmann  on  this  subject  naj 
also  be  referred  to  {Beutache  Zeitsohrift  fii/r  Chiruryii, 
xxi.,  page  383j. 

Although  the  operation,  when  concluded  in  the  maanl 
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described,  may  be  considered  to  be,  from  a  certain  standjwint, 
an  ideal  one,  it  is  not  a  procedure  to  be  indisci-iminatt-ly 
recommended.  Many  fatal  cases  have  been  reported.  The 
sutures  may  give  way,  and  death  result  from  the  escape  of 
bile  into  the  peritoneum,  aa  occurred  in  one  of  Mr.  Thornton's 
cases  (case  8,  loc.  cit.,  page  764). 

If  any  small  stone  which  occludes  the  duct  shoidd  be 
overlooked,  or  if  the  ducts  be  not  left  perfectly  clear,  the 
measure  may  be  di.sastrous. 

The  general  results  of  the  ordinary  operation,  in  which 
a  tem{X)rary  biliary  fistula  is  esUililished.  have  been  so  good 
that  the  measure  must  be  very  nearly  perfect  which  can 
compare  favourably  with  it. 

The  "  ideal  cholecystotomy  "  may  be  entertained  in  siiujtle 
cases  in  which  the  walls  of  the  gall-bladder  are  sound  and 
have  not  been  mu("h  handled,  and  in  which  it  is  perfectly 
evident  that  the  ihicts  are  quite  clear.  Whenever  it  is 
carried  out,  it  would  be  wiser  to  have  a  drainage-tube  in  the 
parietal  wound,  rather  tSion  to  close  it  entirely. 

In  connection  with  this  procedure  may  be  mentioned  that 
of  Zielewicz,  who,  having  performed  cholecystotomy,  applies  a 
ligature  to  the  cystic  duct,  to  prevent  any  regurgitation  of  bile 
into  the  wound  (GentralliUitt  fiir  Cldrwrijie,  No.  13,  1S88). 

Comment. — Few  operations  pre.sent  wider  possibilities  or 
a  greater  degree  of  uncertainty  thiui  does  cholecystotomy. 
The  surgeon  who  embarks  uj)on  this  operation  will  proceed 
with  a  speculative  spirit.  The  operation  may  prove  to  be 
quite  simple,  and  to  be  readily  carried  out  and  completed ; 
on  the  other  hand,  it  may  present  difficulties  of  an  almost 
insuperable  character,  and  may  even  have  to  be  abandoned. 

Everything  de{>ends  upon  the  anatomical  condition  of  the 
parts,  upon  the  thickness  of  the  abdominal  parietes,  the  size 
of  the  Uver,  and  the  presence  and  extent  of  adhesions. 

In  one  case  (Dr.  Parkes's,  Trans.  Amer.  Svrg.  Adfuur., 
vol  iv.,  page  209)  "  the  mojt  careful  and  ddigent  search 
failed  to  find  the  gall-bla<lder." 

In  other  instances  the  gall-bladder  has  been  opened,  but 
no  stones  have  been  found. 

In  some  cases  the  cause  of  the  obstruction  in  the  duct 
could  not  be  relieved. 
«t  tt  2 
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It  is  not  imcoiumon  to  find  that  it  is  impossible  lo  dn» 
the  gnJl-ltliicider  into  the  aperture  of  the  parietal  wounA 

In  certain  of  the  reported  cases  more  than  two  houoh*'* 
been  occupied  by  the  operation. 

A  stricture  of  the  duct  has  been  dilated  after  the  open- 
tion  by  means  of  instruments  introduced  through  the  fistulwu 
tract  (Dr.  Parkes's,  Amer.  Joum.  of  the  Med.  Sci,  July,  1S*5 
page  100). 

The  After-treatment  calls  for  little  observatioa  TU 
sutures  are  removed  in  due  course,  and  the  drainag«;-tuS> '» 
dispensed  with  as  soon  as  the  fistulous  tract  appears  to  t* 
sound.  Tlie  sinus  is  frequently  washed  out,  and  the  parts  vt 
kept  scrupulously  clean. 

The  fistula  usually  closes  without  complication  in  fwo 
fourteen  to  twenty-one  days.  It  has,  however,  renuinal 
patent  for  months  or  years. 

5.   CHOLECYSTECTOMY. 

The  operation  of  the  removal  of  the  gall-bladder  was  p 
posed  by  LangenbUch  in  1882,  and  has  been  carried  oolbj 
him  in  at  least  twelve  cases.  The  operation  has  been  adopw 
by  many  other  surgeons,  although  the  indications  originaDj 
given  by  Langenbuch  have  not  of  necessity  been  followed 

So  far  as  collections  of  published  eases  at  present  eiOaA 
it  would  appear  that  the  mortaUty  of  the  operation  i>  al»uii« 
ten  per  cent. 

Cholecystectomy  is  of  lunited  application.  It  is  not  pf^ 
posed  that  it  shoidd  take  the  place  of  cholecystotomy.  It  • 
a  more  tedious  and  more  serious  operation,  and  should  unii*- 
tected  stones  still  be  lodging  in  the  common  duct  it  cuta  ofl 
one  way  of  escape.  It  does  not,  moreover,  necess;irilv  rcffiot* 
every  nidus  for  future  calcuh. 

The  operation  has  been  carried  out  when  it  haa  I)*" 
foimd  to  be  imix)ssible  to  unite  the  wound  in  the  gjJl-Uaddtf 
to  that  in  the  parietes,  and  in  cases  m  wluch  the  walls  of  'l* 
gall-bladder  have  been  too  severely  damaged  by  diseto  * 
the  manipulations  of  the  surgeon  to  allow  sutun  to  t» 
possible. 

The  Operation. — Two  parallel  incisiona  are  made  thmp 
the  p<ritoneum  covering  the  base  of  the  itx|x>&ed  gall^bladikB 
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The  viscus  is  thus  bared,  and  is  rapidly  enucleated.  The 
separatioa  begins  at  the  fundus  and  ends  at  the  cystic 
duct  The  two  pcritoneid  Haps  are  then  united  by  a  continu- 
ous suture  of  fine  silk,  the  cystic  duct  is  secured  between  two 
ligatures  and  divided,  and  the  gall-bladdor  is  removed. 

The  operation  may  be  almost  bloodless  (as  in  JLr.  Thorn- 
ton's tirst  case,  Brit.  Med.  Joum.,  Jan  5th,  1889),  or,  on  the 
other  hand,  the  hiemorrhage  from  the  Uver  substance  may  be 
free,  and  may  nee<l  to  be  controlled  by  pressure  or  by  tho 
actual  cautery  (as  in  a  case  by  Roux,  Revue  Med.  de  la  Svdsse 
Romande,  Oct.  10th,  1890). 

It  is  well  to  carry  a  glass  drainage-tube  down  to  the  site 
of  the  gall-bladder,  and  to  leave  it  in  position  for  two  or  three 
days. 

6.   CHOLECYSTENTEROSTOMY. 

By  this  term  is  understood  the  establishment  of  a  fistula 
between  the  gtJl-bladder  and  the  intestine.  The  not  less 
uncouth,  but  less  jvrecise,  term  of  entero-cholecystotomy  has 
also  been  applied  to  this  operation. 

The  procedure  has  been  carried  out  in  cases  in  which  there 
is  an  insuperable  obstruction  in  the  common  bile  duct,  such  as 
may  have  been  brought  about  by  destructive  inflammatory 
changes,  or  be  due  to  the  pressure  upon  the  duct  of  a  malig- 
nant tumour.  In  Tillaux's  case,  for  example,  the  duct  was 
entirely  occluded  by  a  cancerous  growth,  springing  from  the 
head  of  the  pancreas.  The  same  condition  existed  in  Kap- 
peler's  case,  and  in  others.  Mr.  Mayo  Robson  has  carried 
out  the  operation  with  success  in  the  treatment  of  a  biliary 
fistula,  through  which,  apparently,  the  whole  of  the  bile  wiis 
discharged. 

The  operation  of  cholecystenterostomy  appears  to  have 
been  first  suggested  by  Nussbaum.  The  first  actual  operation 
was,  however,  performed  by  Winiwarter  {Prag.  Mcdiz.  Wochena., 
No.  21,  1882).  The  procedure  has  since  been  carried  out  by 
Tillaux,  Terrier,  Socin,  Kappeler,  Bardenheuer,  Robson,  and 
others. 

The  Ojyeration. — The  operation  has  been  performed  in 
many  ways,  and  no  settled  practice  can  be  said  to  bo 
establislied.     Cholecystenterostomy  has  been  carried  out  in 
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one,  two,  and  three  stages.  The  mode  of  prooeedin?  n 
cases  of  biliary  fistula  requires  also  some  special  coiwidav 
tion. 

1.  The  Method  in  One  Stage— This  may  be  iliiumiKJ 
by  Kappc'ler's  ojwration  {Centnilblatt  fur  Chifurrru,  VSi, 
page  18;  and  IS.Sit,  page  591).  The  case  was  one  of  ocdusno 
of  the  common  duct  by  a  growth  from  the  paucreai  TV 
abdomen  is  oj>ened  by  a  vertical  incision  along  the  outer  eof 
of  the  right  rectus  muscle.  The  parts  concemwl  in  tw 
operation  are  carefully  examined.  The  distended  gall-liydi* 
is  drawn  out  of  the  woimd,  is  punctured  with  a  trocu,  td 
emptied. 

A  luop  of  the  highest  part  of  the  jejunum  b  now  selected 
and  is  isolated  by  means  of  two  loops  of  catgut  passed  ihroogk 
the  mesentery  at  some  distance  from  one  another,  In 
the  bowel  The  catgut  is  introduced  by  meims  of  an  ;■ 
needle,  and  the  loops  enable  the  surgeon  to  draw  ihe  selttui 
segment  of  gut  forwards  to  fix  it,  and  to  occlude  iui  liimA 
after  it  has  been  emptied  by  pressure. 

The  trocar  wound  in  the  gall-bladder  Ls  enlajrged,  mi  * 
suitable  incision  is  made  in  the  bowoL  The  i  '  'ti« 
two  wounds  are  then  united  by  uietms  of  a  u    .  » ti 

sutures.     The  parts  are  cleansed  and  replaced,  and  tho  pariettl 
wound  is  clo.sed  by  sutures. 

2.  The  Method  in  Two  Stages.— This  may  be  illusuiud 
by  the  operation  advised  by  Winiwarter  (loc  cU.).  0» 
abdomen  having  been  opened,  the  gall-hladder  is  united  to » 
convenient  loop  of  the  upi)er  jejunum,  over  an  area  «t)U»l  ■• 
2  square  cm.  The  sutures  are  so  introducetl  as  not  to  inrolw 
the  mucous  membrane  of  either  viscus,  and  are  insertol  in  tk* 
form  of  a  circle. 

The  parts  thus  united  are  fixed  to  the  parietal  j>eritoD«iB8 
by  several  points  of  Lembert's  suture. 

The  parietal  wound  is  left  open.  This  constitutes  the  &'' 
stage. 

The  second  stage  is  carried  out  at  the  end  of  obcuui  4i» 
days,  when  the  bowel  is  incised,  and  a  free  opening  is  lU^ 
into  the  gall-bladder,  at  the  spot  at  which  the  gut  is  atl 
to  it  If  possible,  the  mucous  membrane  of  tlie  gall 
is  united  to  the  mucous  membrane  of  the  bowoL     The  w 
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in  the  free  part  of  the  intestine  is  closed  by  sutures,  and  the 
parietal  incision  is  eiifouniufod  to  heal. 

3.  The  Method  in  Three  Stages. — This  is  the  method 
oivrried  out  by  Tillaux  in  a  case  in  which  the  common  bile 
duct  was  entirely  obliterated  by  a  malignant  growth  springing 
from  the  head  of  the  pancreas. 

l8t  Sta{fe. — Laparotomy  is  performed,  and  an  examination 
and  exploration  of  tlie  ])arts  concerned  are  made.  The 
nearest  convenient  loop  of  the  jejimum  is  fixed  to  the  gull- 
bladder  by  sutures,  in  such  a  way  as  to  unite  a  fairly  wide 
surface  of  the  one  to  the  other.  The  gall-bladder  is  now 
opened  and  emptied.  The  margins  of  the  incision  in  the 
bladder  are  united  to  the  parietal  woimd,  and  a  bihary  fistula 
is  established. 

2i)d  Stage. — Some  nine  days  later  the  bowel  is  opened  into 
the  gall-bladder  through  the  fistula.  The  knife,  of  course,  must 
not  transgress  the  area  of  iidhesion  between  the  two  viscera. 
Means  are  taken  to  ensure  that  the  opening  between  the 
bladder  and  the  bowel  will  remain  patent. 

Srd  Stage. — Some  eighteen  days  later  the  bihary  fistula  is 
•closed  by  a  plastic  ojHjration. 

4.  liie  Method  in  Dealing  with  Persistent  Biliary 
Fistulae. — This  is  iliiislnited  by  Mr.  Robson's  case  {Med.-Cliir. 
Trans.,  voL  Ixxiii.,  page  G4). 

In  this  instance  choiecystotomy  had  been  performed  for 
empyema  of  the  gall-bladder.  There  was  a  stricture  of  the 
common  duct,  and  apparently  the  whole  of  the  bile  was  dis- 
charged through  the  fistula.  Cholecystenterostomy  was  ])er- 
formed  fifteen  months  after  the  first  operation.  Mr.  Robson's 
account  is  as  follows : — "  On  March  2nd,  1«S9, 1  opened  the  ab- 
domen in  the  right  linea  semilunaris,  through  the  old  scar,  in 
the  centre  of  which  was  the  fistula,  prolonging  the  ofiening  two 
inches  beyond  the  lower  end  of  the  cicatrix.  The  gall-bladder 
was  detached  from  the  parietos,  and  found  to  be  unich  con- 
tracted and  thickened.  ITiere  was  so  much  matting  of  the 
Tiscera  that  it  wa.s  found  impracticable  to  bring  up  and  fix  the 
duodemim  orjejuimm  to  the  gall-bladder ;  hence  the  hepatic 
ilexuro  of  the  colon,  lying  near,  was  raised  and  encircled  by  on 
elastic  Ugature,  after  its  contents  had  been  squeezed  upwanls 
and  downwards.     Convenient  spots  having  been  selected  on 
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the  gall-bladder  and  colon,  a  circle  the  size  of  a  florin  was 
marked  by  a  scalpel  on  each  viscus.  Along  these  lines,  sutures 
of  fine  chromicised  catgut  were  passed,  about  one-eighth  of  an 
inch  a})art,  but  they  were  not  tightened  until  openings,  one- 
third  of  an  inch  in  diameter,  had  been  made  in  the  centre  of 
the  circles,  quite  through  all  the  coats  of  the  two  viscera  con- 
cerned, and  the  cut  edges  of  the  mucous  membrane  of  the 
colon  had  been  sutured  by  a  number  of  interrupted  stitches  of 
fine  catgut  to  the  edge  of  the  mucous  membrane  of  the  gall- 
bladder. .  .  .  The  outer  row  of  ligatures,  only  involving  the 
serous  and  muscular  coats,  was  tied  and  cut  off  short"  The 
freshened  edges  of  the  old  fistula  were  not  brought  t<^ther 
by  sutures;  a  glass  drainage-tube  was  introduced,  and  the 
parietal  wound  was  closed  around  it 

Bile  and  fsecal  matter  were  discharged  from  the  wound  for 
some  time,  but  it  ultimately  closed  after  a  period  of  two 
months. 
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CHAPTER    XVI, 

Splenectomy. 

Splenectomy,  or  extirpation  of  the  sploen,  has  been  carried 
out  in  cases  of  injury  or  prolapse  of  the  spleen,  in  certain 
instances  of  movable  spleen,  in  simple  hypertrophy  of  the 
organ,  and  in  some  cases  of  tnmour  of  the  spleen.  Experience 
has  shown  that  the  extirpation  of  the  Ieucocyth*mic  spleen 
is  an  unjustifiable  operation. 

The  history  of  the  operation  is  thus  given  by  Sir  Spencer 
Wells  in  liis  "  Surgical  Trealinent  of  Abdominal  Tumours," 
page  182  : — "  I  think  we  may  look  upon  the  case  of  extirpation 
of  the  spleen  attributed  to  Zaccarelli  in  1549  as  apocryphal 
We  do  not  find  aiiytliing  authentic  till  182G,  in  which  year 
Quittenbaimn,  of  Rostock,  removed  a  diseased  spleen  from  a 
woman,  who  died  of  shock  in  six  hours.  Tlien,  in  185,5, 
Kiiekk-r,  of  Darmstadt,  reported  that  he  had  done  the 
operation  on  a  man  who  had  enlarged  spleen  from  ague.  He 
encountered  no  special  difficulty  in  his  undertaking,  but  lost 
the  patient  from  haemorrhage  two  hours  after  operation."  The 
first  operation  in  England  was  performed  by  Sir  Spencer  Wells 
in  1865.  The  patient  lived  six  days.  Pean,  who  operated  in 
1867,  had  what  may  be  termed  the  first  successful  result  in 
modern  times.  Since  then  the  operation  has  been  extensively 
practised,  and  with  a  considerable  degree  of  success. 

Anatomical  Points.— The  spleen  most  closely  approaches 
the  surface  in  the  parts  covered  by  the  tenth  and  eleventh 
ribs.  Above  this  it  is  entirely  overlapped  by  the  edge  of  the 
lung.  It  is  in  all  parts — when  of  normal  size — separated  from 
the  parietes  by  the  diaphragm. 

Its  long  axis  coimrides  very  nearly  with  the  line  of  the 
tenth  rib.  "  Its  highest  and  lowest  points  are  on  a  level, 
respectively,  with  tlie  ninth  dorsal  and  first  lumbar  spines  ;  its 
inner  end  is   distant  about  one  and  a  half  inch  from  tii& 
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iue<Iian  plane  of  the  body,  and  its  outer  end  about  reaches  the 
mid-axillary  line  "  (Quain). 

The    three    surfaces  of    the    spleen — gastric,  renal,   and 
phrenic — are  well  shown  in  Fig.  377. 

The  peritoneum  which  invests  the  spleen  is  reflected  at  the 
hilum,  and,  passing  on  to  the  stomach,  forms  the  gastro-splenic 

omentum.  This 
•i      ^;  y  omentum  con- 

j^    -y^ag^^fc .    Ii^^[^^^^  tains  the  sple- 

nic and  other 
vessels,  and 
forms  the  ped- 
icle, which  has 
to  be  dealt  with 
when  the  organ 
is  excised.  The 
splenic  artery 
breaks  up  in- 
to branches — 
which  vary 
from  five  to 
seven  in  num- 
ber— just  be- 
fore it  reaches 
the  gland.  These  branches  vary  in  length  and  size,  and 
will  prolmliiy  have  to  be  dealt  with  individually  in  cases  of 
great  oulargeuicnt. 

The  vasa  brevia,  from  four  to  six  in  number,  are  directed 
forwards  and  to  the  right,  and  lie  also  in  the  gastro-splenic 
omentum.  Some  issue  from  the  tnink  of  the  splenic  artery, 
some  from  its  terminal  branches.  They  all  reach  the  left 
extremity  of  the  stomach.  Some  or  all  of  these  branches 
may  be  divided  in  the  pedicle. 

Thegastro-epiploica  sinistra  artery  also  occupies  the  gastro- 
splenic  omentum  for  a  small  part  of  its  course. 

The  splenic  vein  is  placol  below  the  artery.  Its  tributaries 
correspond  to  the  branches  ol  the  artery,  and  the  trunk  of  the 
vessel  is  of  considerable  siza 

The  comparative  thinness  of  the  spleen  capsule,  and  the 
peculiar  friability  of  tlie  splenic  tissue,  nmst  be  borne  in  mind. 
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BOllUONTAI.  HEOTIOK  TEBOCOB  THE  CPPni  PAST  OF 
THE  ABDOHEX.     {Slidinfrt.) 

,  Liver ;  i,  stomach ;  e,  tnuisvene  colon  ;  d,  tpleen  ;  r,  kid- 
Bej» ;  y,  |>aiicri:ii« ;  i/,  inferior  venA  cava ;  A,  aorta  with 
thoracic  duct  behind  it. 
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The  Instruments  Required. — Those  requiied  for  ovario- 
toiny,  with  the  exception  of  such  special  instruments  as  the 
ovarian  trocar. 

The  Operation. — The  parietal  incision  is  conveniently 
made  along  the  outer  edge  of  the  left  rectus  muscle.  It  is 
vertical,  and  may  need  to  bo  of  considerable  length.  Its 
upper  extremity  should  lie  near  to  the  ribs.  In  many  of 
the  reported  cases  a  median  incision  has  been  made  use  of 

The  i>eritoneum  having  been  opened,  the  tumour  is 
examined.  If  any  adhesions  exi.st,  they  must  l>e  at  once  dealt 
with.  If  very  extensive  adhesions  are  discovered,  whifh  sen-e 
to  connect  the  sjileen  with  adjacent  viscera,  and  to  obscure 
the  anatomical  details  of  the  part,  the  operation  had  probably 
better  be  abandoned.  The  omentum  is  not  infrequently 
found  to  be  adherent  to  the  tumour,  and  some  trouble  has 
arisen  from  the  accidental  division  of  the  large  vessels  which 
may  lie  found  in  that  .structure. 

The  enlarged  8)ileen  is  now  gently  drawn  through  the 
wound.  The  organ  must  bo  handled  with  the  greatest  care, 
and  any  attempts  to  force  it  through  a  comparatively  small 
incision  must  be  avoided.  The  spleen  has  been  ruptured 
during  removal  as  the  result  of  too  severe  pressure  brought  to 
bear  iipon  it.     This  oecurred  in  one  of  Sir  S{)encer  Wells's  cases. 

The  tumour  nmst  he  allowed  to  escape  slowly,  and  as  it 
protrudes  the  pedicle  must  be  from  time  to  time  inspected, 
lest  undue  traction  bo  made  upon  the  vessels  therein,  and 
especiivlly  upon  tiie  thin-walled  veins. 

I'ragging  ujion  the  pedicle  has  produced  alanning 
symptoms  of  collapse,  due,  no  doubt,  to  injury  to  the  splenic 
nerve  plexus,  which  is  derived  from  the  solar  plexus. 

The  most  important  feature  of  the  whole  operation  is  con- 
cerned with  the  treatment  of  the  j>edicle. 

In  general  terms,  the  practice  advised  by  Sir  Spencer  Well* 
may  bo  followed.  Ho  recommends  "temporarily  securing  all 
the  blood-vessels  by  pressure  forceps  as  near  to  the  spleen  as 
possible,  then  removing  the  enlarged  organ,  afterwards  apply- 
ing silk  ligatures  by  transfixion  behind  the  forceps,  and 
tightening  them  as  the  forceps  are  removed.  All  the  ends  of 
the  silk  should  be  cut  oft'  near  the  knots."  He  condemns  the 
practice  of  Langenbeck,  who  advises  that  the  splenic  artery  be 
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tiMl  m  tiote  to  the  eoeliac  axis  as  posBQile,  and  before  it 
drndea  into  ita  many  branches.  He  points  out  that  this  could 
HOC  be  often  done  without  much  disturbance  of  the  pancreas. 
and  a  Bgatore  applied  close  to  so  large  a  trank  as  the  cceliac 
azia  b  Uceiy  to  be  followBd  by  secondary  hemorrhage  {Med- 
Chir.  Tm-M.,  toL  Ixxi,  page  262X 

In  more  than  one  case  a  small  artery  has  slipped  out  ^m  its 
l^ature,  and  serere  bleeding,  difficult  to  check,  has  followed. 

.Some  KUgeons  tie  the  pedicle  in  two  JDtertwined  ligatures 
and  then  add  a  separate  ligature  around  the  whole  stumpi 

No  e^>ecial  advantage  has  been  shown  to  attend  the 
practice  of  ligaturing  the  artery  and  the  Tein  separately. 

Care  must  be  taken  that  the  structures  of  the  pedicle  aru 
celaxed  at  the  moment  that  each  ligature  is  tied.  It  is  better 
to  err  in  the  direction  of  applying  too  many  ligatures  than  to 
attempt  to  include  the  whole  pedicle  in  one  or  even  two 
knots. 

In  dealing  with  the  pedicle,  the  pancreas  has  been  wounded, 
and  the  tip  or  toil  of  that  organ  has  even  been  included  in  the 
Ugature. 

Tlie  ligatures  having  been  all  cut  short,  the  peritoneal 
cavity  is  well  cleansed,  and  the  abdominal  wound  is  close<l. 

Oomment. — The'great  risk  of  the  operation  is  hjemorrhage 
from  the  pedicle.  In  twenty-nine  cases  collected  by  Collier, 
no  leas  than  fourteen  died  directly  firom  bleeding. 

The  treatment  of  the  pedicle  constitutes  the  main  feature 
of  the  0{ieratioD,  and  next  to  it  must  rank  the  treatment  ot 
Miich  adhesions  as  may  exist. 

Bestlltl. — Mr.  Wright,  of  Manchester,  has  collected  sixty- 
two  ciiHCH  of  «]tlenectomy.  In  twenty-two  cases  the  operation 
wua  for  leukmmia,  and  all  the  patients  died.  In  twenty-three 
cases  tlio  Hploun  was  the  seat  of  simple  hypertrophy,  and 
fifUmii  pal  ii Tits  died.  Of  seven  who  were  operated  on  for 
niiilnriii!  disi'iiso,  five  recovered;  and  of  three  on  whom 
tpliMuiutorny  was  perfonned  for  cystic  disease,  all  recovered 
{M>'.d.  Ohrtm.,  Doc,  IS8S). 

The  oiioratioii  in  cukcs  of  wounded  or  prolapsed  spleen  has 
liciiu  vr<ry  HUCGessfuI.  Ashluirst  has  collected  twenty-one 
niiNim  i)f  Np1iii)iii<i,(iBiiy  performed  for  traumatism,  and  in  all 
r«<'ovi)ry  follnwuil. 


CHAPTER    XVIL 

Operations  on  the  Kldnet. 

Anatomical  Points. — Tbo  kidneys  are  deeply  placed,  aiid  are 
most  accessible  to  pressure  at  the  outer  edge  of  the  erector 
spinae  just  below  the  hist  rib.  They  rest  about  equally  upon 
the  diaphragin  and  the  anterior  layer  of  the  transvers;alis 
aponeurosis,  which  latter  structure  separates  them  from  the 
quadratus  luinborum.  They  rest  to  a  slijjht  extent  also  upon 
the  psoas. 

The  ujiper  edge  of  the  kidney  corresponds  with  the  space 
between  the  eleventh  and  the  twelfth  ribs,  and  with  the 
eleventh  or  twelfth  dorsal  spine.  The  right  kidney  is  a  little 
lower  than  the  left  The  lower  end  of  the  Iddney  is  about  on 
A  level  with  the  middle  of  the  third  lumbar  spine  (Fig. 
878).  The  hiluin  is  about  opposite  tr>  the  gap  between  the 
first  and  second  lumbar  spines. 

The  inner  border  of  the  gland  at  its  upper  part  is  about 
one  inch  froii)  the  middle  line ;  the  outer  border  at  its  lower 
part  is  three  and  tlirt.'e-iiuarter  inches  from  that  line. 

A  horizontal  line  passing  through  the  umbilicus  will 
yirobably  correspond  to  tlie  lower  end  of  the  right  kidney,  but 
will  be  entirely  below  the  left. 

A  vertical  line  carried  upwards  from  the  middle  of 
Poupart's  ligament  has  one- third  of  the  kidney  to  its  outer 
side,  and  two-thirds  to  its  irmer  side. 

The  area  corresponding  to  the  kidney  on  the  posterior 
surface  of  the  body  is  indicated  in  Fig.  378. 

In  relation  with  tlio  anterior  surface  of  the  right  kidney 
are  the  under-surface  of  the  liver,  the  second  part  of  the 
duodenum,  the  commencement  of  the  transverse  colon,  and 
the  ascending  colon. 

In  the  same  relation  on  the  left  side  are  the  fundus  of  the 
stomach,  the  pancreas,  and  the  descending  colon. 
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Crossing  the  posterior  surface  of  the  kidney  obliquely  from 
above,  downwards  and  outwards,  are  branches  of  the  last 


Pijf.  VJ^.  -NAan\Ti  TO  snow  the  nELknoTus  or  the  visckra  to  the  paiuites. 

(Posterior  view.) 

8,  stomach :  L,  Liver ;  K,  Kidney ;  BP,  Spleen ;  B,  Rectum. 

dorsal  nerve,  and  of  the  first  lumbar  artery,  together  with  the 
ilio-hvi»ogastri(;  and  ilio-inguinal  nerves. 

Till"  fatty  tissue  in  which  the  kidney  is  embedded  is  of 
nuif'h  suri^ical  importance.  It  is  more  abundant  behind  than  in 
front,  and  ihu  laxity  of  its  substance  permits  of  the  ready  enu- 
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cleation  of  the  organ.  In  certain  diseased  conditions  this  fatty 
area  may  bo  occupied  by  inflarumatory  tissue,  which  is  found 
to  be  intimately  and  inconveniently  adherent  to  the  kidney. 

The  structures  which  enter  the  hiluin  of  the  kidney  fonn 
also  the  surgieal  pedicle  of  the  kidney,  llicy  consist  of  the 
renal  vessels,  the  pelvis  of  the  ureter,  lymphatics,  nerves,  and 
connective  tissue. 

The  renal  artery  is  the  size  of  the  brachial,  and  divides  just 
before  rearhiuf,'  the  hilum  into  four  or  tive  hranehes.  These 
branches  lie  behind  the  corresponding  branehes  of  the  vein 
and  in  front  of  the  pelvis  of  the  ureter.  They  give  small 
branches  to  the  capsule  and  the  ureter. 

The  renal  vein  corresponds  closely  to  the  artery,  and  is  a 
vessel  of  considerable  width. 

The  renal  artery  may  be  replaced  by  two,  three,  four,  or 
even  five  branches.  These  usually  arise  from  the  aorta,  but 
may  take  origin  from  the  lumbar,  iliac,  or  inferior  mesenteric 
arteries. 

The  branches  of  the  renal  artery  may  enter  the  upper  end 
or  the  anterior  surface  of  the  kidney  instead  of  the  hilura,  and 
may  give  oft'  supernumerary  branches  to  adjacent  parts. 

The  ureter  loses  its  cylindrical  form  on  a  level  with  the 
lower  end  of  the  kidney,  where  it  begins  to  expand  into 
the  funnel-shaped  cavity  called  the  pelvis  (Fig.  379).  After 
entering  the  hilum  the  pelvis  divides  into  two,  or  even  three, 
primary  tubular  branches,  which  in  turn  end  in  several 
truncated  short  and  wide  pouches,  the  calyces.  In  the  pelvis 
of  the  ureter,  or  in  the  calyces,  caleuli  are  frequently  lodged. 
The  ctvlyces  are  too  narrow  to  admit  of  the  introduction  of  the 
finger  for  exploration. 

The  abnonualities  of  the  kidney  are  of  considerable  sur- 
gical importance.  They  are  very  fully  dejdt  with  in  Mr. 
Henry  Morris's  work  on  "  The  Surgical  Diseases  of  the  Kidney." 

One,  or  less  frequently  both,  kidneys  may  be  misplaced. 
The  left  is  more  often  out  of  place  than  the  right,  and  the 
organ  may  be  found  over  the  sat;ro-iliac  synchondrosis,  or  the 
promontory  of  the  sacrum,  or  be  discovered  in  the  iliac  fossa 
or  pelvi.s.     The  misplaced  kidney  is  often  mis-shapen. 

The  kidney  may  exhibit  a  more  or  less  extreme  degree  of 
lobulation.     The  ureter  may  be  double. 
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The  two  kidneys  may  be  fused.  "  The  lowest  degree  of 
fusion  is  seen  in  the  horseshoe  kidney.  The  two  kidneys  are 
united  at  their  inferior  portions  by  a  flat,  riband-liko,  or 
rounded  brifige  of  t  issue,  which  crosses  the  vertebral  column. 
In  the  higher  degrees  the  two  hiteral  portions  approach  one 

another  more  and  more,  until 
they  reach  the  highest  degree, 
in  which  a  single  disc-like  kid- 
ne}-,  lying  in  the  median  line, 
and  provided  with  a  double  or 
a  single  calyx,  represents  com- 
plete fusion  "  (Rokitansky). 

When  the  two  kidneys  are 
imited  by  a  web  of  connective 
tissue,  the  condition  is  no  bar 
to  operation. 

There  may  be  an  entire  ab- 
sence of  one  kidney.  The  single 
kidney  may  be  lateral  or 
median  in  position. 

Mr.  Henry  Morris  gives  the 
following  estimate  of  the  fre- 
quency of  those  abnormal  con- 
ditions. 

Congenital  absence  or  extreme  atrophy  of  one  kidney  may 
be  expected  to  be  present  in  1  in  about  4.000  cases. 

The  horseshoe  kidney  may  be  looked  for  in  the  proportion 
of  1  to  every  1,600  cases,  and  the  single  fused  kidney  in 
1  in  about  8,000  cases.  Examples  of  wasted,  small,  and 
shrunkon  kidin'ys  are  a  little  more  common. 

The  Operations  Performed. — The  following  operations 
will  be  descrilied  : — 

1.  Nephrolithotomy,  or    incision  of   the   kidney   for 

stone. 

2.  Nephrotomy,  or  incision  of  the   kidney,  including 

puncture  of  the  kidney. 

3.  Nei>lirectomy,  or  removal  of  the  kidney. 

4.  Nephrorrha])hy,  or  fixation  of  a  movable  kidney. 
History  of  Operations  upon  the  Kidney. 

It.  would  appear  that  during  the  earlier  days  of  surgery 
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incisions  had  been  made  from  time  to  time  into  fluctuating 
swollinafs  in  the  loin,  and  llirough  such  wounds  abscesses  and 
cysts  wore  evacniitrd,  which  were  subsequently  shown  to  have 
had  origin  in  the  kidney. 

In  like  niunner  ancient  records  coutiiin  accounts  of  cases 
in  which  renal  calculi  were  removed  througii  the  loin,  their 
discharge  imving  followed  thi'  (evacuation  of  an  abscess  in 
that  region.  Those  early  operations  were  all  more  or  less 
casual. 

The  }wssibility  of  reniovjng  stohes  from  the  kidney  is  dis- 
cus.sed  by  more  than  one  ancient  writer,  and  such  a  measure 
of  treatment  was  now  and  then  advised  ui  the  vague,  hap- 
hazard, and  irresjionsible  language  that  marks  many  of  the 
earlier  surgical  records. 

A  case  is  recorded  in  the  Philosophical  Tratisactionn  for 
1696  by  a  Dr.  Bernard,  which  would  seem  to  have  been  one  of 
nephro-lithotomy.  Some  discredit  has  been  <-ast  upon  the 
case.imd  the  details  of  it  are  not  suttieicntly  cuuiplcte  to  make 
it  of  scientific  value.  The  case  certainly  had  no  influence  upon 
surgical  practice. 

The  tirst  operation  of  nephro-lithotomy  was  peribruicd  by 
Jlr.  Henry  Morris  in  liSSO.  The  operation  was  delilx'rately 
imdertaken  and  cirefully  planned,  and  it  forms  the  basis  and 
starting-point,  ui  the  modem  procedure. 

Nephrectomy  had  been  performe«l  unintentionally  several 
times  before  it  wn.s  deliberately  ciirrird  out  as  a  jireci.sc  opera- 
tion by  Gustav  Simon,  of  Heidelberg,  in  April,  l.S()9.  The 
operation  was  performed  for  an  intractable  fistula  of  the 
ureter,  and  the  ]ialient  made  an  excellent  ref:overy.  In  Mr. 
Barker's  article  in  the  Meil.Ch'ir.  Tnin^..  vol  Ixiii.,  will  be 
foimd  an  account  of  the  first  twenty-eight  reported  cases  of 
nophrectoniy. 

Xcjihrorrhaphy  was  first  perfonned  by  Dr.  Hahn,  of  Berlin, 
in  April,  \HHl. 

Since  the  various  operations  were  introduced,  the  develop- 
ment and  application  of  each  measure  have  been  very  rapidly 
extended. 

1.   NEPHRO-IJTHOTOMY. 

The  operation  of  incising  the  kidney  for  the  purpose  oi 
// 


■am  oPM&ATvrs  subobby. 

removing  renal  calculi  has  been  carried  oat  with  remarkable 
success  in  a  lar^  series  of  casea 

Discriniinauon  most  be  exercised  in  selecting  subjects  for 
operation,  and  the  diagm^sis  should  be  as  clear  as  possible.  In 
not  less  than  twenty-fiTe  instances  a  nephro-lithotomy  has 
been  performed  and  no  stone  discovered. 

The  circumstances  in  which  the  operation  may  be 
carried  out  are  admirably  discussed  by  Mr.  Jacobson  in  a 
pap.r  published  in  the  Britieh  Medical  Journal  for  JanuarA" 
I3th.  1890. 

It  will  be  convenient  to  take  this  operation  as  the  type  of 
the  series  about  to  be  described. 

The  Instruments  Kequired. — Scalpels ;  bistouries ;  dissect- 
ing, artery,  and  pressure  forceps :  toothed  forceps ;  two  rect- 
angular metal  retractors ;  metal  or  ivory  spatulae ;  s\Trin»e. 
The  following  special  instruments  are  used  in  dealing  with  the 
I  stone : — ^A  stout  slender  needle  in  a  handle,  or  a  hare-lip  pin 
for  sounding  for  the  calculus :  long-bladed  tenotome :  suitable 
probes  and  scoops  :  steel  director ;  the  smallest-sized  bladder- 
soimd  {see  page  486) ;  small  lithotomy  forceps  :  Lister's  sinus 
forceps ;  dressing  forceps ;  nasal  polvpus  forceps.  A  small 
jieriosteal  elevator  may  be  useful  in  detaching  some  stones, 
and  a  No.  3  Duncan's  uterine  dilator  has  been  recommended 
as  a  convenient  sound. 

The  Preparation  of  the  Patient. — The  preparation  of  the 
patient  should  be  upon  the  lines  already  laid  down  in  dealing 
with  Abdominal  Section  (page  221). 

It  is  desirable  that  the  bowels,  and  especially  the  colon, 
i  should  be  as  well  emptied  as  possible. 

The  skin  over  the  site  of  the  intended  incision  should  be 
well  cleanse<l  and  washed  with  im  antiseptic  solution. 

Two  methods  of  operating  will  be  described,  viz.,  the 
lumbar  method,  imd  the  abdomino-lumbar  method. 


A. — THE    LUMBAR   OPERATION. 

1.  The  Exposure  of  the  Kidney.— The  patient  lies  upon 
the  soimd  side,  as  near  to  the  ed<j:c  of  the  table  as  pos-siblei 
The  loin  of  the  afl'ected  side  is  well  exposed,  and  to  widen  the 
interval  between  the  last  rib  and  the  crest  of  the  ilium  a 
narrow  hard  cushion  may  be  placed  under  the  loin  of  the 
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This  pillow  may  be  a  little  in  the  way  in  the 
of  the  operation,  in   which    case   it    maj'  be 
aoved 

The  surgeon  stands  by  the  patient's  back,  leaning  over  the 

nt     An  assistant  stands  on  each  side  of  him,  to  sponge 

id  assist  in  retracting  the    wound.      A  third  assistant  is 

ced  on  the  other  side  of  the  table,  opposite  to  and  facing 


Fig.  380.— OPEBATIOXB  OTOK  THE  EnurST. 

Iiuiaoii  for  exploration,  for  nephrotomy  aiiil  nephro-litliotomy ;  B,  Additiotul  iu- 
DD  for  nephrectomy ;  c,  Kduig'a  liunbo-abdominal  inciaion  for  ncphri>ctom}'. 

J^tiwimiM  doni ;  6,  Ibctpmal  oblique ;  e,  Interuul  obh'que :  d,  Tranavcnnliii ;  e, 
°(*ntBi  poitieoa  inferior ;  /,  Intercoatalu ;  a,  Fnacia  Inmbonim  over  erector  spinie: 
^Cmt  of  ilium  ;  1,  Intsrcoetal  nerre  aaa  ortorjr ;  2,  Twelfth  dorsal  nenre  and 
•■Jabar  artery. 

^  surgeon.     His  chief  duty  is  to  press  the  kidney  towards 
*  loin  when  the  organ  has  been  exposed. 
kDie  twelfth  rib  should  be  definitely  recognised  and  weU 

An  oblique  incision  is  made  across  the  costo-iliac  space. 
e  cut   commences   above,  about   half  an  inch  bolow  the 
|i  rib  and  close  to  the  outer  border  of  the  erector  spime.    it 
//2 
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is  continued  downwards  and  forwards  txiwards  U»e  cr.  ■■ 
ilium  (Fig.  3tS().  a).     Its  length  must  di-pend  U[miii  iln  -.>' 
available,  and  upon  tho  depth  of  the  tissues  of  the  i<'ia  h 
will  suffice  if  it  be  at  first  three  inches  in  length,  and  it  mj 
bo  subsMjuontly  enlarged  to  four  or  Hve  inf^hes  as  rw|uirtii 

Other  forms  of  incision  are  alluded  to  in  the  limtwal 
upon  the  operation  (page  489). 

After  dividing  the  skin, superficial  fascia,  and  fat. the  ouiff 
border  of  the  latissimus  dorsi  and  the  hinder  liorder  nfth* 
external  olili(|ue  muscles  are  exposed.  The  fibres  of  l"itli«< 
vertical,  imd  they  are  divided  to  the  full  length  of  the  i^ 
incision.  The  sheath  of  the  erector  spinffi  muscle  slioiiM  R"* 
be  opened.  The  internal  oblitpie  muscle  and  th<»  \»<H':n* 
aponeuro.sis  of  the  tran.sversalis  uiiLs<-le  (fascia  hunboniml  •" 
now  laid  bare.  The  fibres  of  the  former  luiLscle  run  u|>«»r^ 
and  inwards.  Piercing  the  fascia  near  the  rib  there  may  posato 
be  seen  branches  of  the  last  dorsal  nerve  luid  last  iniercinuJ 
artery,  and  nearer  the  iliac  crest,  the  first  lumbar  ncm-  onJ » 
branch  of  the  last  Imnbar  arter}'.  Both  uiusc.le  luui  apofieo- 
rosis  are  divided  to  the  full  length  of  the  woimd.  No<Iirwi* 
need  be  employed,  and  an)-  lileeding  points  may  be  li. 
pressure  forceps  are  apt  to  be  in  the  way.  Tlie  ai..  :. 
outer  edge  of  the  quadratus  lumborum,  and  the  anterior  i»TB 
of  the  fascia  lumborum,  are  exposed.  The  latter  is  &«^ 
divided.  The  muscle  may  be  severed  in  part  if  i*  pni>n<fi»9 
upi>n  tho  field  of  tho  operation. 

As  each  layer  of  tissue  is  divided,  the  severi<; 
retracted  by  means  of  broad,  rectangular  metal  relr.i 

Tho  fascia  transversalis  is  now  reached  and  dividtsl.  »''* 
the  pori-renal  fatty  tissue  is  exposed. 

The  retractors  are  made  to  take  up  the  whole  of  "* 
severed  structures  down  to  the  exposed  fatty  capsule.  ukI  "* 
dejjths  of  the  wound  are  laid  ojien  to  the  utmost 

The  peri-renal  a<lipose  tissue  is  now  opened  up  villi  '■* 
forceps  and  finger,  luid  the  kidney  is  reached  and  1^  ^ 
In  order  to  bring  it  well  into  the  field  of  the  ojieralioft*' 
assistant  should  press  the  anterior  wall  of  the  alvlomen  «" 
the  palms  of  both  hands  towards  the  exposed  loin,  ** 
endeavour,  as  it  were,  to  force  the  kidney  into  the  inoia<». 

Through  the  free  opening  made  in  the  peri-renal  fu  '^ 
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finger  is  introduced  and  the  whole  kidney  sj'steniatioally 
examined. 

As  the  surgeon  approaches  the  biirk  of  tlie  ki(hiey,  there 
will  be  sometimes  noticed,  writes  Mr.  Morris,  a  difi'erence  in 
the  character  of  the  fjit,  that  iinmcdiutely  in  contact  with 
the  kidney  being  finer  in  texture  and  of  a  delicate  jirinirose 
colour 

If  long-standing  influinmiifiun  have  been  present,  the 
surrounding  tissues  will  lie  mnfuscd,  will  be  matted  togcther.and 
will  oft'er  a  more  or  less  Hrm  resistance  to  the  cx|)loring  finger. 

2.  The  Detection  of  the  Stone— The  posterior  surface  of 
the  kidney  is  first  cxamiui-d  with  the  Hngcr,  whilst  the  organ 
is  well  sii]iportc(l  iii  front  by  the  hand  of  the  surgeon  or  his 
assistant.  The  tinger-tip  is  then  passed  over  the  anterior 
surface  of  the  gland  while  the  kidney  is  sujiported  by  the 
psoas  muscle  and  the  spirm!  eoluiim.  "To  do  this  .satisfac- 
torily, it  is  best  to  turn  the  patient  on  his  back,  so  that  the 
kidney  may  fall  into  its  natural  place.  The  examining  finger 
is  thus  left  free  t<i  test  the  degree  of  resistance  of  the  renal 
structure  without  having  to  use  any  force  in  keeping  the 
kidney  against  its  counter-resistance,  viz.,  the  vertebra;  and 
muscle  "  ( M  orris). 

If  no  indication  of  the  stone  be  aflbrdcd  upon  either  of 
these  surfaces,  the  whole  organ  is  tilteil  foiwiud,  and  the 
pelvis  is  examined  from  behind.  Each  part  of  the  kidney  is 
squeezed  and  rubbed  betwf(>n  the  fingers,  luitl  any  unduly 
hard  or  unduly  soft  spot  noted 

A  small  stone  niay  be  readily  overlooked,  and.  indeed,  the 
presen<'o  of  sin-h  a  f-dculus  mi>y  not  be  apparent  to  the  finger 
even  when  the  kidney  has  been  reniovevl  and  is  examined 
upon  a  tal.>le. 

If  any  hard  or  raised  area  bo  made  out,  the  exploring- 
needlc  may  be  at  once  thrust  into  it  to  establish  the  presence 
of  till'  sttinc. 

Should  no  result  follow  the  examination  so  far,  the  explor- 
ing-needle  may  bo  used.  It  is  driven  systeniatieally  into  the 
substance  of  the  kidney  from  many  points.  Twelve  f)r  more 
of  such  exjdoratory  punctures  may  be  made.  While  the 
needle  is  Vieing  used,  the  kidney  nuist  be  fixed  firmly  in  the 
wound.     The   instrument,  which  should  not  be   more   than 
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two  and  a  half  inches  in  length,  is  best  introduced  from  OM 
end  to  the  other  of  the  posterior  border,  and  each  ihrat 
should  be  towards  the  hihini.     The  length  of  the  needll 
scarcely  iillmv  of  the  renal  vessels  being  reachetL 

As  a  next  step,  the  plan  ad\dsed  by  Mr.  Jordan  Llovd  m 
be  adopted.     "  The  procedure  is  analogous  to  the  mcl! 
detecting  stoue  in  the  bladder,  diftering  from  it  onlv 
particular,  that  we  reach   the  kidney's  intt^rior  throu^  * 
opening    artificially  made.      When    the    kidney  is  expaid 
through  a  lumbar  wound,  I  puncture  its  lower  end  wiib» 
long-bla<led   tenotome  in  a  direction  upwards  and  innrii 
malving   for  the  lowest  of  the   calyces.     If  the  :^ii:-      ' 
observant  and  his  knife  is  keen,  he  will  reaflily  appi 
moment  when  a  cavity  is  struck  by  the  altere<i 
offered  to  the  puncturing  instrument   .   .  .     Into  tli 
I  pass  a  child's  bladder-sound,  and  systematically  i  v 
wlxole  interior  of  the  pelvis.     This  sound  should  be  oi  speal 
construction,  having  a  beak  not  more  than  one-thinl  «f* 
inch  in  length,  a  stem  about  seven  inches,  and  the  wwnf' 
No.  3  English  catheter.     It  should  be  passed  at  on(v  iii  ibi 
top  of  the  kidney  cavity,  a  distance  of  nearly  four  inclienw 
the  exploration   should   be  carried   out  systematiially  ^ 
above  do \\'n wards,  llie  ](oint  bcinij  rotated  in  all  dirtv-tions* 
as  to  investigate  both  tubes  and  calyces  as  the  instrunieniil 
withdrawn." 

Supposing  that  still  no  stone  is  discovered,  an  imia* 
may  bo  made  into  the  posterior  border  of  the  kidney.** 
ciently  deep  to  reach  the  calyces.  These  cavities  niaj  ^ 
be  explored  by  the  finger,  aided  by  a  sound  or  bougie. 

This  plan  Is  advised  by  Mr.  Morris,  who  urges  th»l  "• 
wound  so  made  may  be  expected  to  heal  well,  and  th*'* 
involves  a  less  risk  of  a  urinary  fistula  than  when  the  f"" 
is  incised,  although  it  undoubtedly  involves  more  haiuotrfu* 
Mr.  Jacobson  prefers  in  such  cases  to  open  the  pelvis  o»u* 
thinner  kidney  tissue  close  by,  on  the  grounds  that  «n  *" 
cision  through  the  substance  of  the  organ  may  lead  to  kW" 
ing,  which  directly  or  indirectly  may  prove  to  be 
Mr.  Thornton  also  prefers  an  incision  through  the  pelvis, 
maintains  that  wounds  so  placed  heal  well  enough. 

If  an  incision  has  already  been  made  through  the  kidm 
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tissue,  in  order  to  carry  out  the  method  of  examination  advised 
by  Mr.  Lloyd,  then  it  is  needless  to  say  that  that  wound  should 
be  made  use  of  in  order  to  carry  out  a  more  complete  investi- 
gation. 

3.  The  Removal  of  the  Stone. — Having  detected  the  stone 
by  one  or  other  of  tL<'  methods  described,  "  the  overlying  part 
of  the  kidney  should  bo  cut  into  with  a  narrow  straight 
bistoury ;  then  with  a  scooping  movement  of  the  finger,  intro- 
duced through  the  incision,  the  stone,  unies.s  a  branched  or 
very  large  one,  can  be  raised  to  the  surface  of  the  pariettd 
wound  on  the  point  of  tlie  finger ;  or  a  jiair  of  forceps  might 
be  passed  into  the  kidney  by  the  side  of  the  finger,  and  the 
stone  seized  and  withdrawTi.  The  finger  is,  however,  much  to 
be  preferred  :  and  if  the  incision  is  small,  as  it  ought  to  be,  the 
finger  serves  the  purpose  of  plugging  the  renal  wound,  while 
it  lacerates  the  renal  tissue  to  the  necessary  extent.  By  this 
plan  the  haemorrhage  is  minimised,  and  the  rent  made  with 
the  finger  heals  as  readily  as  the  cut  *'  (Morris). 

In  the  place  of  the  forceps  a  small  scoop  may  be  used,  and 
may  be  made  to  supplement  the  action  of  the  finger.  WTien- 
ever  possible,  it  is  most  desirable  that  the  calcuhis  be  removed 
entire. 

If  the  stone  be  felt  in  the  pelvis  of  the  kidney,  the  steps 
taken  to  etlect  its  removal  must  depend  upon  the  surgical 
bias  of  the  individual  operation.  Some  surgeons,  as  already 
stated  (page  iHH),  advise  that  the  pelvis  should  hi  reached  by 
cutting  through  the  renal  tissue;  others  reconunend  an  in- 
cision direct  into  the  jielvis  itself  This  incision  must  always 
be  very  cautiously  marie.  Whenever  possible,  the  opening 
should  be  from  behind,  and  the  instnmient  used  should  not\ 
be  sharp.  It  often  happens  that  the  ])elvic  wall  overlying  the 
stone  can  be  ojK'ned  by  means  of  the  finger-nail,  i)r  at  least 
by  means  of  a  steel  director  or  a  sharp  spoon  or  scoop. 

If  the  stone  be  irregidarly  branched,  it  is  better  to  break 
it  up  into  two  or  more  fragments,  anil  to  remove  them  sepa- 
rately, so  as  to  avoid  undue  laceration  of  the  kidney.  Such 
removal  shi>uld  be  followed  liy  a  free  irrigation  of  the  part 
with  a  warm  and  weak  antisej>tic  solution.  In  this  way  Mr. 
Kendal  Franks  removed  a  stone  weighing,  when  complete, 
171  grains  (Lancet,  vol  ii..  1880,  page  1223). 
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Some  of  the  largest  stones  met  with  bHve  been  renioml 
entire.  The  preat  calculus,  weighing  no  leas  than  473  gnua 
remove<l  by  Mr.  Jacobson  in  1886,  was  extracted  entire  ((In. 
.SW.  JVrM(N.,  1889,  pitge  203). 

The  iitnuber  of  stones  removed  may  be  considenN* 
In  one  of  Mr.  Jacobson's  cases  no  le.sjs  than  forty-six  '^aliuli 
most  of  them  of  large  or  fair  .size,  were  removed  frnm  ife 
kidney  of  a  boy  aged  fifteen. 

When  the  calculus  is  found  to  block  up  the  oririi'./  oi  'n- 
/     ureter,   its  removal  is   often   a   matter  of  the  greatosi  M- 
culty,  involving  infinite  patience  and  no  little  manipuktin 
skill 

The  bleeding  which  follows  upon  the  removal  of  the  isWW 

will  usually  yield  to  the  well-applie<l  pressure  of  a  tineTuriwT 

sponge.     If,  however,  the  oozing  cannot  be  cheeked  bv  ths 

means,  the  wound  in  the  kidney  may  be  plugged  wiih  tw\* 

I    of   iodoform   or   simple   gauze,   which   can   be  ronioved  la 

/    twenty-four  hours. 

/  In  any  ease  in  which  the  wound  has  been  made  in  tii» 

renal  pelvis,  no  attempt  should  be  made  to  close  it  by  sutufa 
This  measure  has  been  carried  out,  and  has  been  attewW 
with  disastrous  results  (Wtstminstfr  Ilofjntal  /ir/vrf*,  vol L 
page  1()1). 

4.  The  Closure  of  the  Wonnd— After  the  wound  has  Ix* 
well  washed  out,  a  full-sized  drauiagc-tubc  should  W  intiw- 
diiecil  to  the  verj'  bottom  of  the  incision.  It  should  1«  i" 
contact  with  the  wound  in  the  kidney;  and  when  a  luj!* 
opening  has  been  made  in  the  pelvis  of  the  organ,  or  wbeuu 
abscess  in  the  gland  has  been  opened,  it  may  be  (lc»Ji»™« 
actually  to  inti'oduco  tho  deep  end  of  the  tulu*  into  the  canW 
/  Much  pain  is,  however,  apt  to  follow  the  intruduciioii  i»f* 
I   tube  into  the  kidney  substance. 

The  wound  in  the  jiarietes  is  then  closed  in  the  usual  "J. 
and  the  drainage-tube  socure<l  in  place  by  a  sutuif.  ^' 
worm  gut  forms  the  best  suture  material 

The  wound  may  be  dressed  with  large  sponges  dustM  w 
iwloform,  or  with  pads  of  absorbent  wool  or  of  TillnuiU* 
linen  of  considerable  thickness. 

The  dressing  in  any  case  is  best  secured  by  means  flf  t 
many-tailed  bandage. 
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Complications  and  Modifications  of  the  Operatioa 

1.  Tim  ExfMniiiri'  of  the  KUtiify. — It  is  iin|iiirtaiU  (Juit  the 
incision  made  in  tlie  parietes  should  be  surticient  to  meet  thu 
nee<i8  of  the  particular  case.  When  the  patient  is  stout  and 
the  loin  deep,  a  considernlile  incision  ituiy  lie  called  for. 

Additional  room  nuty  W.  gained  by  converting  the  usual  I 
lumbar  incision  into  a  T-shjiped  one  by  cutting  downwards  1 
towjinls  the  cre.st  of  the  ilium  (.s«¥  Nephrectomy,  page  497);  or 
the  ijuailnitus  iumborum  muscle,  wlieu  e.xjKised,  may  be  freely 
incised  in  a  line  at  right  angle.s  to  its  fibres. 

Oceasionally  the  lower  end  of  the  kidney  barely  reaches  i 
below  the  twelfth  rib.  In  such  cii.se  Mr.  Morris  lulvises  that/ 
an  upward  incision  be  made  over  the  last  rib,  a  little  posterior  • 
to  the  front  extremity  of  the  oblitpio  wound. 

It  is  important  that  the  twelfth  rib  be  clearly  defined 
and  identiliod  by  counting  the  ribs  from  above  downwards. 
The  last  rib  is  not  infi-etpienlly  rudiinentary,  and  when  the 
pleura  descends  in  such  a  case  below  the  lower  edge  of 
the  eleventh  rib,  it  may  readily  be  woiuidefl  if  the  incision  bo 
carried  upwards.  This  hapjicned  in  a  case  reported  by  Dr. 
J 'umrcii-lier.  I)r.  Hull  has  shown  that  the  last  rib  is  often  so  [ 
short  a.s  not  to  reach  as  far  as  the  (Hiter  margin  <>{  the  sacro- 
liinibidis  nuisfle,  and  such  astmcture  may  readily  be  mistaken 
for  the  transverse  process  of  a  vertcbni.  Even  when  the 
last  rib  is  of  normal  size,  the  ]>leura  may  de.scenfl  Ih-Ijiw  it ;  and 
this  would  a]i])ear  to  have  been  the  conditio!)  of  things  in  a 
case  of  Mr.  Thornton's,  in  which  ho  wounded  the  jileura,  but 
in  which  no  costal  abnormaUty  is  noted  ("  Surgery  of  the 
Kidneys,"  page  fill). 

The  ojiiration  may  be  somewhat  complicated  by  an  ex- 
cessive  amount   of  subcutaneous   fat.     "  If  this   fat  is  verj* 
abundant,"    writes    Mr.    Jacobson,   "some   of    it    should   be 
ligatured   with   chromic  gut  and  reujoved ;   poorly  vitalised,  I 
it  is  prone  to  suppurate  tediously  and  to  tielay  healing." 

lligidily  and  possible  thickening  of  the  nuiscles  in  some 
cases  of  long-standing  disease  may  raise  a  dithculty  in  tho 
way  of  the  operation,  and  a  still  more  serious  obstacle  may  bo 
due  to  the  matting  of  the  tissues  together  around  the  kiilney. 
These  influmnuitory  adhesions  and  organised  deposits  of 
plastic  lyrnph  may  greatly  complicate  the  operation. 
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Some  (litScuIty  has  been  experienced  in  finding  the  IdAnf 
through  the  lumbar  incision.  Mr.  Bruce  Clarke  mentiom  t 
case  in  which  "  an  hour  elapsed  before  eyen  the  kidney  ooold 
be  found." 

The  organ  when  found  may  bo  difficult  to  deal  with,  ll 
may  be  unduly  covered  by  the  ribs,  or  may  be  firmly  ixed  br 
inflammatory  tissue  to  the  surrounding  structures 

The  kidney,  on  the  other  hand,  may  be  unwnially  niobife 
it  may  be  difficult  to  fix,  and.  whf-n  counKT-prossuro  is  4|ipii«l 
the  organ  may  repeatedly  slip  up  under  the  ribs. 

2.  The  Detection  of  tfie  Storie. — The  calculus  nuy  hi 
very  difiioult  to  detect,  especially  if  it  be  of  small  size,  or  i/i* 
bo  lodged  in  a  calyx,  or  if  it  be  fixed  in  a  very  indunui 
kidney.  The  kidney  often  becomes  hard  and  tough  tuxia 
the  continued  iniuition  of  a  stone,  and  this  very  hanin«" 
the  renal  substance  should  raise  suspicion.  The  kidflev  nu.' 
be  sacculated,  and  in  one  of  the  sacculi  a  small  stone  imj 
fall,  and  be  difficult  to  find. 

The  stone  may  be  lost  in  the  rush  of  fluid  which  ev^* 
when  the  pelvis  of  a  much-distended  kidney  is  opened. 

ilr.  Morris  draws  attention  {Brit.  Med.  Journ.,  Nov  W 
1889)  to  the  following  difficulties  that  may  stand  in  ilie«J 
of  a  ready  detection  of  the  stone : — 

J  Deposits  of  tubercle,  or  even  small  abscesses,  just  bt-Df*''' 
the  renal  surface  may,  from  their  hardness  or  outline,  giTntix 
same  tactile  sensation  as  a  calculus. 

In  sacculated  kidneys  the  renal  cavity  may  be  whollj  * 
partially  tilled  by  a  soft  mortory  phosphatic  calculus,  »i>i™ 
gives  no  sound  nor  resistance  to  the  scalpel  or  trocar. 

"  There  is  a  condition  of  impaction  which  absolutt'ly  l"«^ 
detection,"  writes  Mr.  Morris,  "  unless  by  chance  tlif  stimi' » 
struck  on  probing  the  kidney.     This  is  when  the  . 
fixed  in  a  recess  of  the  kidney  of  normal  size  and  cci. 
with  a  thick  layer  of  renal  tissue  all  around  it." 

3.  The  Refniuval  of  the  Stone. — The  ha-morrh^e  froiu  <^ 
woimd  in  the  kidney  may  be  very  severe. 

When   the   kidney  tissue  has  suppurated,  and  tlm  <» 
culu-s  lies  in  the  abscess  sac,  the  operation  is  usually  !■*«!, 
and  the  situation  of  the  abscess  more  or  less  rcjwlily  indi- 
cated.   Difficulty  in  removing  the  stone  may  depend  ujwB 
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a  very  mobile  kidney  which  is  hard  to  fix,  upon  the  stone 

being  very  small  or  ver}'  largtj,  and  especially  upon  the 
eahniliis  bi-ing  branched.  Very  special  ditHeultics  will  nearly 
always  attend  the  attempt  to  remove  a  large  branched  calcu- 
lus eniboddoil  in  the  calyces  or  near  the  on  t  let  of  the  pelvis. 

Multiple  calculi  may  give  rise  to  diiiicultv,  as  may  also  a 
stone  situated  in  the  anterior  part  of  the  Icidney  near  the 
entrance  of  the  blood-vessels. 

Soft  calculi,  which  break  up  readily,  and  which  exist  rather 
in  the  form  of  a  calculous  deposit  than  of  a  distinct  stone,  are 
also  very  ditfieult  to  deal  with  etfieiently. 

a — THE    .\BDOMINO-IATMBAR    OPERATION. 

This  method,  as  the  name  to  some  extent  implies,  involves 
the  exposure  of  the  kidney  through  an  incision  in  the  anterior 
abdonunal  parietes,  and  the  subsequent  removal  of  the  calculus 
through  the  ordinary  lumbar  wound. 

The  kidney  is  most  conveniently  exposed  through  Langen- 
bilch's  incision.  The  details  of  this  operation  are  given  in  the 
section  on  abdominal  nephrectomy  (page  502). 

The  present  procedure  is  conducted  upon  the  following 
lines : — The  ab()omeu  is  opened  by  LangenbUeh's  incision  over 
the  suspected  kidney.  The  hand  is  introduced  into  the  peri- 
toneal cavity,  and  botli  kidneys  and  both  ureters  are  carefully 
examined.  The  calculus  is  sought  for  by  the  Hngers  of  the 
hand  so  introduced,  and  by  means  of  this  hand  the  kidney  is 
fixed,  and  the  colon  guarded  during  the  second  step  of  the 
o|Hni(inn.  This  step  consists  in  cutting  down  upon  the  stone 
from  the  loin. 

The  luml)ar  incision  does  not  implicate  the  peritoneum, 
and  may  be  made  of  much  smaller  dimensions  than  the 
woimd  usually  required.  The  opening  in  the  abdominal 
cavity  is  primarily  for  the  purposes  of  exj)loration  and  dia- 
gnosis, and  seeoiifbirily  it  allows  of  the  stone  being  extracted 
trom  the  lt>in  with  greater  readiness  and  certainty. 

This  method  of  nophro-lithotomy  is  wlvocated  by  Mr. 
Thornton,  who  hi>s  perforuied  the  combined  operation  in 
ten  coses.  Of  this  iHimber.  eight  recovered,  one  died,  and  one 
was  left  with  a  permanent  fistida,  for  which  nephrectomy  was 
subsequently  performed. 
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The  foUowinjr  advantages  have  been  clainipd  for  thb 
method  : — The  condition  of  both  kidneys  can  be  ascertainfd. 
the  sU>nc  is  dtteoted  with  jjreater  wise  and  certainty ;  tlot 
is  no  tear  of  an  accidental  wound  of  the  colon  or  peritoueum 
The  linnbar  incision  is  smallor.and  there  is  consequently  lea  tid 
of  oxtrava-sation  of  urine,  and  of  a  subsequent  hnnbur  hf-mi* 

The  olijections  urLfi-d  against  the  operation  are  that  i»o 
incisions  are  made  instead  of  one,  that  the  peritoneal  cAvilr  b 
openi'tl  iij),  and  that  the  extent  and  severity  of  the  ofwraiioB 
are  iiu.Tcasc<l.  The  advantages  of  a  smaller  luml>ar  inoisioi 
would  be  negatived  when  much  manipulation  is  requirwl  to 
extract  the  stone,  and  when  severe  blee<ling  foUowod  tit 
wounding  of  the  kidney.  If  the  surgeon  has  one  haivl  in  tir 
abdomen,  he  has  only  one  firee  for  the  necessar}-  inanipul«ti(i»- 
in  the  loin;  and  in  a  complex  case  the  single  hanii  «rouU 
scarcely  suffice.  It  is,  moreover,  a  matter  of  quostion  wbrttcr 
the  stone  could  be  detected  more  readily  through  an  il»- 
domiiial  than  through  a  lumbar  incision. 

The  After-treatment. — This  concerns  mainly  the  lunlar' 
wound.     If  an  incision  has  been  made  into  tlie  aUiumen,  il 
closed  by  sutures  and  treate<l  in  the  usual  way. 

For  the  rirst  few  days  the  whole  or  the  greater  part  » 
the    urine    secreted    by   the    wounded    kiclney   will   exap 
through  the  loin.     It  soon,  however,  diminishes,  and  »ftff  ^ 
period  varying  from  a  few  days  to  a  few  weeks  il  usu»llr 
cejuses  altogether.     The  wound  nnist  be  kept  very  cle«u.   Tbff 
dressings    should    be    large    and    absorbent,   and    must,  «^ 
long  as  urine  is  escaping,  be  changed  very  frequently    T» 
protect  the  skin,  lint  .spread  with  boracic  ointment  or  vaselin* 
may  be  applied  over  the  wound,  a  hole  l)eing  provided  for  th»^ 
tube  to  pass  t.hrnngh.    As  soon  as  the  escape  of  urine  hasveif 
distinctly  diminished,  the  tube  may  be  gradually  shorl*ii'«l. 
and  then  finally  removed.  The  wound,  as  a  rule,  heals  quickly 
and  without  complication. 

The  Results  of  nophro-Iithotoray  have  lieen  remai 
good  in  cases  in  which  the  kidney  has  been  otherwise  hi 
Newman  has  collected  forty-two  examples  of  such  oper»ti*w» 
without    a    death.     Wliere    suppuration   was   present,  any 
operations  were  followed  by  twenty-six  deaths,  a  moruhtj  ct 
over  forty -three  per  cent 
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Mr.  Tait  records  fourteen  operations  for  stone,  with  one 
death  (BrU.  ^fed.  Joitm.,  Nov.  16th,  1889). 

The  chief  dangers  of  the  operation  would  appear  to  be 
due  to  httiiiorrhage,  cellulitis,  uraennia,  septiccemia,  and  renal 
tistul& 

2.    NEPHROTOMY. 

This  term  is  conveniently  applied  as  well  to  the  mere 
exposure  of  the  kidney  through  the  loin  for  the  i)urpo8es  of 
examination,  as  to  the  making  of  an  incision  into  the  organ 
so  exj)Osed  for  certain  therapeutic  reasons. 

Nephrotomy  in  the  latter  sense  is  applied  to  the  treatment 
of  cases  of  calculous  suppression,  of  simple  or  hydatid  cysts,  of 
hydro-nephro.sis,  and  (certain  examples  of  pyo-nephrosis.  The 
operation  of  puncture  of  the  kidney  is  dealt  with  at  the  end  of 
this  seetion. 

The  Operation  is  carried  out  in  the  manner  already  indi- 
cate<l  (page  482).  ThegeiuTal  einniiustanccs  of  the  operation, 
the  position  of  the  ])atient  on  the  table,  and  the  instruments 
required,  are  all  considered  in  the  section  referred  to. 

1.  In  Cawv  uf  Sappuratioii. — In  some  ca.ses  of  suppura- 
tion the  presence  of  redness  and  swelling  may  indicate  a 
deviation  from  the  usual  incision. 

In  such  Lii.stances  the  tissues  between  the  skin  and  the 
kidney  \s-ill  be  more  or  less  matted  together,  and  may,  indeed, 
fonn  little  more  than  the  wall  of  an  abscess. 

When  the  presence  of  pus  is  less  distinctly  indicated,  the 
kidney  is  exposed  in  due  course  and  is  examined  for  evidence 
of  abscess.  At  any  suspicious  spot  a  tine  grooved  neeille 
may  be  introduced  into  the  kidney,  and  bi;  followed,  if  pus 
escape,  by  an  incision,  and  then  by  dilating  forcejis. 

Thi<'k  or  caseous  pus  may  bo  evacuated  by  the  scoop  or 
finger-nail.  In  any  case  the  interior  of  the  abscess  should  be 
explore<l  by  the  finger.  This  examination  iruiy  reveal  other 
alscess  cavities  or  pockets  of  pus,  or  may  demonstrate  the 
presence  of  an  encysted  calculus. 

After  the  evacuation  of  the  pus  and  the  exjWoration  of  the 
cyst,  the  kidney  should  be  well  Hushed  out  with  a  warm  and 
weak  antiseptic  solution ;  a  draini^e-tube  is  then  introduced  up 
to  the  kidney,  and  the  parietal  wound  is  closed  aroimd  the  tube. 
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In  some  cases  it  may  appear  desirable  to  introduce  the  tal« 
into  the  renal  cavity,  but  the  practice  causes  much  pain,  and 
can  be  but  seldom  necessary. 

In  cases  in  which  the  kidney  is  found  to  be  very  inobil*, 
the  organ  must  be  steadied  while  the  abscess  cavity  is  beraj 
dealt  with  :  and  before  the  tulK-  is  inserted,  it  may  be  desinhfe 
to  secure  the  too  movable  gland  in  place  by  means  of  on*  of 
two  deep  sutures  introduced  into  the  renal  tissue  as  recoo- 
mended  by  Mr.  Pi'iirce  (iould 

The  after-treatment  of  rliese  cases  differs  in  no  f«.senliii 
from  that  indicated  in  nephro-lithotomy. 

The  tube  should  be  shortened  gradually,  the  dressiup 
must  be  frequently  changed,  and  the  wound  cavitv  be  fit- 
quently  and  freely  irrigated. 

2.  In  Cases  of  Cyst. — The  kidney,  having  been  exposwi,  t 
steadied  and  examined.  A  portion  of  the  cyst  wall  is  denuded 
of  the  fatty  tissue  which  covers  it,  and  in  some  instances  tk 
wall  so  exposed  may  be  brought  to  the  surface  and  siitnred 
there  after  having  been  opened.  The  opening  is  made  ifiii 
the  scalpel  or  tenotome,  and  may  then  be  convenienllj 
enlarged  with  Lister's  sinus  foneps  or  with  dresaintj  forwpi 
As  the  contents  escape,  the  cyst  wall  is  grasped  with  pressiit 
forceps  and  is  drawn  towards  the  surface.  If  it  cannot  b« 
sutured  directly  to  the  skin,  it  may  be  secured  by  four  or  in 
points  of  thin  catgut  suture  to  the  tissues  lower  down  in  ih* 
depths  of  the  wound.  This  precaution  is  wise  when  tli» 
kidney  is  unduly  mobile.  When  it  Ls  firmly  fixed  in  the  loin 
by  adhesions,  it  will  suttico  merely  to  open  the  cyst  freely. 

In  any  case,  the  interior  of  the  cyst  should  be  explored  by 
the  forefinger. 

A  large  drainage-tube  is  introduced,  and  the  jaiitol 
woimd  is  closed  around  it. 

The  after-treatment  of  the  woimd  will  follow  the  lin* 
already  indicated. 

In  cases  of  sinjple  cyst  the  cavity,  as  a  rule,  soon  contivtf 
and  closes,  and  the  wound  heals  kindly  by  granulation  In 
hydatid  cyst  a  like  result  may  follow  after  a  viu-ying  jxriodof 
suppuration. 

When  done  for  hydro-nephrosLs  or  pyo-nephrosis  set  up  Vr 
some  permanent  obstruction  in  the  ureter,  a  persistent  escapt  * 
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of  urine  and  pus  must  ensue.  Unless  this  fistula  is  treated  by 
lu^phrt'Ctomy,  it  Ls  well  that  some  receptacle  for  the  discharge 
from  the  loin  should  be  employed.  Mr.  Morris's  apparatus  made 
for  this  purpose  answers  well 

In  cnsfs  of  nephrotomy  carried  out  for  tubercular  disease 
of  the  kidney,  it  is  scarcely  to  be  expected  that  the  resulting 
sinus  will  close.  The  abscess  cavity  should  be  not  only  well 
evacuated,  but  its  walls  well  scraped.  The  healing  of  the  sinus 
may  po.ssibIy  be  hastened  by  a  few  injections  of  tubcn'uliu. 

Puncturing  the  Kidney. — The  following  account  of  this 
measure— which,  although  sliglil  as  an  operation,  may  prove 
serious  as  a  means  of  treatment — is  derived  from  Mr.  Morris's 
work  on  the  kidney: — 

•'  I'lmcturing  the  kidney  with  a  trocar  or  the  aspirator  is 
performed  for  the  relief  or  cure  of  hydro-  and  pyo-nephrosis, 
large  isolated  serous  or  blood  cysts  of  the  substance  of  the 
kidney,  and  hydatid  cysts.  When,  from  their  tlegree  of  dis- 
tension, such  swellings  are  causing  serious  consequences  by 
pressure,  or  there  is  risk  of  the  cyst  wall  rupturing,  the  con- 
tents ought  to  be  evacuated. 

"  The  point  selected  for  puncturing  will  depend  on  circum- 
stances. If  there  be  any  spot  over  the  swelling  which  is  thin, 
soft,  promini'Ut,  or  fluctuating,  the  trocar  should  be  there 
uiscrted.  A  point  which  is  not  seldom  indicated  is  midway 
between  the  umbilicus  and  the  anterior  superior  spine  of  the 
iluim ;  or  half  an  inch  below,  and  an  inch  and  a  half  to  the 
side  of,  the  navel  When  no  particular  spot  is  suggested  by 
discoloration  or  promiueuee,  no  better  place  can  bt;  selected  on 
the  left  side  than  an  inch  in  front  of  the  last  interco.stal  space; 
but  if  the  timiour  be  of  the  right  side,  this  is  too  high,  as  the 
liver  would  probably  be  traversed.  If  there  is  no  mdication 
for  operating  elsewhere,  the  best  spot  to  select  when  the 
kidney  is  of  the  right  side  is  halt-way  between  the  last  rib  and 
the  crest  of  the  ilium,  between  two  and  two  and  a  half  inches 
behind  the  anterior  superior  spine  of  the  ilium. 

"  In  performing  the  operation  the  aspirating  trocar  should 
be  inserted  without  any  previous  incision  of  the  skin ;  if  a 
larger  trocar  be  user!,  an  incision  through  the  integument 
and  nmscles  is  sometimes  made  before  introducing  the  instru- 
ment 
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"  The  clangers  of  thu  operutioii  iiri>  very  slifjiit.  it',  however, 
the  puncture  bo  made  too  far  forwards,  and  through  non- 
adherent peritonfum,  some  of  the  conlonts  of  the  cyst  might 
be  extravusated  into  the  peritoneal  cavity  on  withdrawing  the 
cannida,  an  accident  which  has  proved  fatal  in  more  than  one 
case.  There  is  also  the  diiii<;or  of  vvoiiiidinj:^  the  intestine, 
which,  as  a  rule,  is  in  front  of  aiitl  jidherent  to  the  tumour ; 
and  if  the  trocar  be  long,  and  be  thnist  too  far  inwards,  it 
might  penetrate  some  important  blood-vessel,  and  cause 
dangcnms,  if  not  fatal,  hiemorrhage.  The  penetration  of  the 
thin  edge  of  the  liver  witli  an  aspirating  needle,  though  to  be 
avoided,  is  not  an  accident  likely  to  be  followed  by  any  ill  eon- 
sequence.  The  instrument  should  not  be  introduced  too  near 
the  ribs,  for  fear  of  wounding  the  pleura." 

3.    NEPHRECTiiMY. 

The  ojM'ration  of  removing  or  excising  the  kidney  has 
been  perforii»e<l  for  tumour  of  the  kidney,  for  renal  or 
ureteral  fistula,  and  for  disorganisation  of  the  organ  by 
injury,  suppuration,  or  urinary  infiltration.  Nephrectomy 
has  also  been  carried  out  in  cases  where  nephrotomy  or 
nephro-lithotouiy  has  failed,  and  in  certain  examples  of 
movable  kidney. 

Nephrectomy  may  be  perfonued  in  two  ways: — 

1.  By  incision  through  the  loin — lumbar  nephrectomy. 

2.  By  incision  through  the  anterior  abdominal  parietes 

— abdominal  nephrectomy. 

1.    LUMBAR    NEPHREfrrOMY. 

The  Instruments  Required. — Scalpels  ;  bistouries  ;  dis- 
secting, artery,  unrl  ])ressure  forceps  ;  toothed  forceps  ;  large 
pressure  or  clamp  forceps,  straight  and  angular;  broad  metal 
rectangular  retractors;  metal  or  ivory  spatulie ;  blunt  hooks; 
stout  aneurysni  needle  in  a  long  handle;  pedicle  needle;  stout 
silk  ligatures ;  flat  director  or  periosteal  elevator.  Sharp 
spoons  and  Paquelin's  cautery  may  be  of  service. 

The  position  of  the  patient,  and  of  the  operator  and  his 
assistants,  is  the  same  as  has  been  already  described.  Tlie 
hard  pillow  under  tlie  loin  should  be  used,  in  order  to  extend 
the  space  between  the  last  rib  and  the  iliac  crest  to  its  utmost 
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The  Operation. — 1.  The  Exposure  and  Isolation  of  the 
Hidney.  —  The  incision  made  is  the  same  as  has  been 
already  described  in  the  account,  of  nephro-lithotomy  (page 
482).  Through  this  incision  the  kidney  is  exposed,  and 
through  it  an  organ  of  nonual  size  may  be  removed. 

When  the  organ  is  reached  and  has  been  supertioially 
examined,  it  will  usually  be  found  necessary  to  enlarge  tha 
original  incision.     This  may  be  done  in  many  ways. 

The  oblique  incision  may  be  extended  u  the  full  length 
admitted  by  the  conforiimtion  of  the  individual. 

Morris  advises  that  to  the  original  cut  be  conjoined  a 
second  incision,  running  vertically  rlownwards  from  the  first, 
and  starting  from  it  about  one  inch  in  front  of  its  posterior 
extremity  (Fig.  380,  b).  This  second  incision  is  left  until  the 
kidney  has  been  reached  and  explored,  and  is  made  by 
cutting  from  within  outwards  with  a  bhmt-pomted  bistoury, 
guided  by  the  index  tinger  of  the  left  hantL  This  vertical 
incision  affords  increased  facility  for  dealing  with  the  pedicle 
(page  499). 

The  position  of  the  vertical  incision  with  reference  to  the 
original  oblique  cut  may  be  mociitied  according  to  circum- 
stances. It  may  be  more  convenient  that  it  should  start 
from  the  centre  of  the  obhque  cut,  or  from  its  actual  posterior 
extremity. 

Other  incisions,  more  or  less  closely  resembUng  the  above 
have  been  advised  or  carried  out. 

Some  surgeons  carry  a  short  transverse  incision  for- 
wards from  the  lower  end  of  the  oblique  one.  The  actual 
form  of  incision  is  a  matter  of  little  moment,  provided  thai 
sufficient  room  is  obtained  and  that  the  peritoneum  is  not 
opened. 

KiJnig  divides  the  soft  parts  vertically  along  the  border 
of  the  er«3Ctor  spinte  down  to  a  point  just  above  the  iliac  crest 
He  then  curves  the  incision  forwards  towards  the  umbilicus, 
and  ends  it  at  the  outer  border  of  the  rectus  muscle  (Fig. 
380,  c),  All  the  muscles  arc  divided  down  to  the  peritoneum. 
The  vertical  part  of  the  wound  is  completed  first,  and  the 
fingers  being  introduced,  the  peritoneum  is  detached  and  is 
pushed  forwarils,  so  as  to  be  free  of  the  anterior  part  of  tho 
incision  when  that  comes  to  be  mada 
ff  8 
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This  incision — ^known  as  the  retro-peritoneal  \m\i^ 
abdominal  incision — ^ves  plenty  of  roonn,  but  it  is  needltah 
extensive.  It  involves  a  very  considerable  division  of  in» 
cidar  fibre,  and  is  very  likely  to  be  followed  by  &  vencal ! 
hernia.  When  such  an  extensive  exposure  of  the  renal  r-p* 
is  called  for,  it  is  better  that  Langenbtlch's  incision  should  bt 
employed. 

The  kidney  is  exposed  in  the  manner  already  desenM^ 
(page  482). 

It  is  now  necessary  to  examine  it  and  to  separate  it  tr  •: 
its  connections.  Good  broad  rectangular  retractors  sh.'i; 
be  used,  so  as  to  expose  the  parts  well,  and  an  assisuni 
should  at  the  same  time  press  the  kidney  into  the  wound  ^^ 
the  hands  applied  over  the  front  of  the  abdomen  If  ti:  > 
have  been  no  infliiiumation  in  the  pcri-nephritio  tissui*  t' 
separation  of  the  kitliioy  is  easy. 

The  fatty  tissue  around  the  kidney  can  readily  I*  detvW 
by  means  of  the  index  finger  of  one  hand  introductd  inic  'ii« 
depths  of  the  wound,  and  swept  round  the  organ  in  il** 
contact  with  its  capsule.  In  this  manner  the  gland  is  reniil.' 
enucleated  and  isolated. 

Even  when  no  inflatnmation  has  occurretl,  it  is  poaiMe- 
as  Mr.  Morris  points  out — that  some  of  the  renal  capsde  ra^ 
be  torn  off  and  left  behind  when  this  manoeuvre  is  carriftloot 
When  there  has  been  much  inflammation,  as  in  cases  of  oJ- 
culous  or  scrofulous  pyo-nephrosis,  the  tissue  surrounding  tb 
kidney  will  be  found  condensed  and  adherent,  and  the  enu- 
rleation  of  the  organ  will  then  be  difficult  or  iin[>ossll'li'    'b 
such  case  the  kidney  should  be  enucleated  from  its  thi' '. 
and    finnly-adherent    capsule,    and    the    latter    left   1 
with  the  pedicle.     In  eftecting  this  enucleation,  a  &at  1 
director,  or  a  round -pointed  periosteal  elevator,  will  bo  found  t 
be  of  service.      The  only  guide  in  such  enucleation  a  ' 
exposed  kidney  tissue  itself 

It  may  be  possible,  in  some  of  these  cases,  to  isolaJe 
kidney,  together  with  its  capsule,  entire,  by  means  of  cut 
scissors  curved  on  the  flat  being  employe<l  for  the  pur 
but  the  satisfaction  of  removing  every  trace  of  the 
hardly  sufficient  to  justify  the    risk    incurred    by 
proceeding. 
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In  any  instance,  the  enucleation  must  be  conducted  with 
caution  ;  the  capsule  may  he  stripped  off  in  one  place,  and  the 
adherent  tissue  cut  through  in  another.  The  kidney  must 
not  be  violently  torn  out ;  and,  indeed,  in  such  cases,  but  httle 
traction  can  be  brought  to  hear  upon  the  organ. 

When  the  kidney  has  been  already  exposed  by  a  previous 
operation,  it  will  probably  be  easier  to  enucleate  the  organ 
from  its  own  capsule  than  from  the  peri-nephritic  fatty 
tissue. 

•2.  The  Treatment  of  the  Pedicle, — The  kidney,  having 
been  freed,  is  drawn  as  far  into  tltc  wound  as  possible,  and  the 
pedicle  is  isolated  with  the  tingers,  and  examined  carefully. 
To  obtain  more  room,  the  lower  ribs  may  be  drawn  forcibly 
upwards  with  a  strong  retractor. 

When  convenient,  an  assistant  may  draw  the  kidney  for- 
wanls  while  the  surgeon  raaniprdates  the  j>ediole.  A  suitable 
jmeurysm  needle,  in  a  long  handle,  is  passed  cautiously  between 
the  ureter  and  iho  vessels.  It  is  passed  naked,  and  when  its 
point  is  exposed  upon  the  other  side  of  the  pedicle,  the  eye  is 
threaded  with  carbolised  silk,  which  is  carried  through  the 
petlicle  in  the  ft)nii  of  a  double  loop  as  the  needle  is  with- 
drawn. The  Irxip  is  divided  and  the  needle  removed.  One 
ligature  should  enclose  the  vessels,  and  the  other  the  ureter. 
The  hgature  on  the  vessels  is  tied  tirst.  It  should  he  carried 
as  deeply  as  possible,  in  order  that  sufficient  room  may  be 
provided  between  the  kidney  and  the  ligature  for  safe  division 
of  the  pedicle. 

As  the  ligature  is  being  drawn  tight,  all  traction  upon  the 
petlido  must  be  taken  off. 

The  more  complctoly  the  ureter  is  isolated,  the  better.  The 
ligature  which  surrounrls  it  may  be  at  once  drawn  tight,  or 
the  ureter  ma}'  bo  clamjted  in  the  lino  of  the  ligature. 

The  pedicle  is  now  divided  with  blunt-pointed  scissor* 
close  to  the  hitiim  of  the  kidney. 

Hefore  severing  the  pedicle,  some  sui-geons  apply  a  separate 
single  ligature  around  the  whole  of  the  already  ligatured 
parts. 

The  kidney  is  now  removed.     Its  deliveiy  may  be  a.ssisted 
by  pressure  exercised  upon  the  anterior  wall  of  the  abdomen, 
and  by  drawing  up  the  lower  ribs. 
80-^ 
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The  pedicle  is  examined  Any  bleeding  point  detected 
should  be  at  once  seized  •with  pressure  forceps,  and  secur©<l 
later.  Such  hiemorrhage  may  depend  upon  the  existence 
of  aberrant  or  abnormal  branches  that  have  escaped  the 
ligature  on  the  pedicle. 

If  the  ureter  has  been  clamped,  it  may  be  loft  to  be  dealt 
with  at  this  stage  of  the  operation.  If  it  appears  healthy,  the 
hgature  which  surrounds  it  may  be  drawn  tight,  and  the 
clamp  removed.  If  it  be  dilated  and  occupied  with  foid  or 
tubercular  pus,  the  stump  should  be  carefully  cleansed,  and 
then  scraped  with  a  sharp  spoon.  It  may,  after  this  treat- 
ment, either  be  hgatured  and  dropped  back  into  the  wound 
in  the  usual  way,  or  it  may  be  brought  into  the  parietal 
incision,  and  retained  there  by  a  few  points  of  suture. 

Silk  is  the  most  convenient  material  for  the  Hgature  of  the 
pedicle,  but  other  substances  have  been  used  with  success,  and 
notably,  among  them,  kangaroo  tendon. 

No  attempt  should  be  mndo  to  ligature  the  artery  and  the 
vein  separately,  and  in  most  instances  such  a  practice  would 
be  impossible. 

The  possible  existence  of  abnormal  veins  and  arteries  must 
always  be  borne  in  mind.  These  vessels  may  escape  the  clamp 
or  the  ligature,  and  yet  be  severed  when  the  kidney  is  removed. 
In  more  than  one  recorded  case,  fatal  IwemoiThage  has  resulted 
from  this  cause. 

In  the  event  of  bleeding  persisting  after  the  kidney  has 
been  removed  and  the  pedicle  tied,  the  wound  must  be  well 
exposed,  dried,  and  illumined.  In  nearly  every  instance  it  will 
be  possible  to  pick  up  the  bleeding  vessel  with  pressure  for- 
ceps, and  subsequently  to  tie  it.  If  the  hiemorrhage  persists, 
and  it  is  impossible  to  secure  the  bleeding  point  so,  the  wound 
must  be  well  plugged  from  the  bottom  with  gauze,  which  is 
kept  in  place  by  firm  bandaging. 

The  wound  in  the  parietes  is  now  closed  by  sutures.  These 
should  be  of  silkworm  gut,  and  should  be  passed  deeply,  so  as 
to  embrace  the  various  layers  ot  tissue  divided.  A  few  super- 
ficial sutures  will  La  addition  be  required.  A  drainage-tube  is 
introduced  into  the  depths  of  the  wound,  and  the  part  is 
dressed  in  the  usual  way,  and  is  supported  by  a  linn  thumel 
bandage. 
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Oomplications  of  the  Operation. — It  may  be  found  to  be 
impossible  to  remove  the  kidney  after  it  hiis  been  exposed. 

This  complication  is  illustrated  by  a  case  of  Mr.  Howard 
Marsh's.  The  case  was  one  of  pyelitis.  When  the  kidney 
was  incised,  much  foetid  pus  escaped,  and  the  gland  was 
found  to  be  so  extensively  diseased  that  its  removal  was 
necessary. 

Owing  to  the  size  of  the  kidney  and  the  finnness  with 
which  it  was  embedded,  this  was  found  to  be  impossibla 
That  part  of  the  kidney  which  had  been  exposed  was  trans- 
fixed with  a  double  ligature  and  cut  away.  A  fatal  suppres- 
sion of  urine  followed.  At  the  post-mortem  the  remainder  of 
the  kidney  was  dissected  out  only  with  the  greatest  difldculty. 

If,  when  the  kidney  is  exposed  through  the  lorn,  it  is 
found  to  be  of  so  great  size  as  to  ronder  removal  through 
the  lumbar  incision  doubtful,  it  is  better  to  perform  the 
abdominal  operation  than  persist  at  all  hazards  in  the  attempt 
to  extract  the  organ  from  the  loin. 

There  is  little  to  recommend  the  advice  that  in  these 
cases,  after  the  vussols  have  been  secured  by  a  temporary 
ligature,  the  kidney  should  be  cut  away  in  separate  portiona 

When  the  pedicle  is  very  short  and  thick,  and  perhaps 
overlapped  by  the  kidney,  a  preliminary  ligature  should  be 
applied,  and  then  the  kidney  itself  be  cut  away  well  in  front 
of  it.  After  the  removiil  of  the  diseased  organ  the  stump  can 
be  brought  into  vievr,  the  ves.sels  can  be  secured  by  fresh 
ligatures  more  conveniently  applied,  and  the  stump  trimmed 
by  removing  as  much  tissue  as  the  position  of  the  ligatures 
will  allow.  No  evil  ap]>ears  to  have  followed  when  small 
portions  of  the  kidney  have  been  of  necessity  left  behind 
when  dealing  with  a  very  short  pedicle. 

Mr.  Greig  Smith  mentions  a  case  in  which  the  aorta  and 
vena  cava  were  adherent  to  the  capside  of  a  much-enlarged 
suppurating  kidney,  and  in  which  it  was  found  to  be  impos- 
sible at  the  autopsy  to  dissect  apart  the  vascular  walls  and  the 
renal  capsule.  In  such  a  case  a  provisional  pedicle  must  be 
made  out  of  the  kidney  tissues,  and  Mr.  Smith  advises  that 
the  base  of  the  organ  be  surrounded  by  a  temporary  ligature 
attached  to  an  ^craseur  while  the  diseased  tissues  are  cut 
away  close  to  it 
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A  serious  complication  arises  in  cases  in  which  the  kidiin 
has  become  adherent  to  the  peritoneum  or  to  some  of  tli* 
abdominal  viscera     In  excising  such  an  organ,  the  periUflieniB 
must  of  necessity  be  opened  up,  and  must  needs  be  closed  by 
fine  catgut  sutures. 

In  one  instance  {Amer.  Jmtrn.  Med.  Sc.,  1882,  page 
the  removal  of  a  kidney  was  found  to  be  impossible, 
autopsy  revealed  that  it  was  not  only  adherent  to  the 
around  it,  but  also  to  the  colon  and  pancroaa 

After-treatment. — The  patient  must  be  kept  in  the  i»- 
cumbent  position  unt'd  healing  is  complete  The  draiiug^ 
tube  may  bo  removed  on  the  second  or  third  day  in  mo* 
cases.  The  wound  usually  heals  well,  although  some  three  or 
'four  weeks  may  elapse  before  the  drainage- track  is  perfectly 
closed.  The  recumbent  position  should  be  insisted  upon  uDtil 
the  healing  is  firm. 

2.    ABDOMINAL   XEPHRECTOMT. 

The  list  of  instruments  required  has  already  been  giift 
(page  496).     The  operation  is  conducted  upon  the  general 
observed  in  other  abdominal  operations.     The  preparation 
the  patient.  an<l  the  general  disposition  of  the  pattent,  ih* 
surgeon,  and  his  assistants,  have  been  considered  in  a  pretiou* 
section  (page  221). 

The  operation  here  described  is  that  known  as  T, 
bUch's  operation. 

The  Operation. — The  incision— known  as  Ljui- 
incision — is  vortical,  is  made  in  the  semilunar  liu«',  >  >  ■ 
four  inches  in  length,  and  is  commenced  just  belov  (la 
margin  of  the  ribs.  The  centre  of  the  incision  will  prolJbiy 
be  about  the  level  of  the  umbiUcus.  The  alKiouicn  is  opcfied, 
and  when  all  bleeding  has  been  checked  tJie  hand  is  iao^ 
duced. 

As  a  tii'st  measure  the  hand  may  be  passed  acnwB  to  thi 
opposite  side  of  the  body,  and  the  opposite  kidner  cartiiiBj 
examined.  If  this  organ  be  found  to  be  extensively  dbsafled, 
or  if  it  be  discovered  that  the  patient  has  but  one  kidnrr, 
then  the  nephrectomy  must  needs  be  at  once  abandone^i 

The  kidney  on   the   attocted  si<le   is  now  exai:  ' 
size  is  estimated,  its  general  characters  as  regard' 
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►naistence,  etc.,  are  ascertained,  and  the  condition  of  its  pedicle 
demonstrated. 

The  small  intestines  are  kept  aside  by  means  of  a  large 
fct  sponge,  which  is  introduced  into  the  abdomen. 

Tlie  colon  is  made  out,  and  is  pushed  towards  the  median 
i^  The  surgeon  then  incises  the  outer  layer  of  the  meso- 
Lon  vertically  over  the  renal  region.     Into  the  rent  thus 

ie   the    fingers   are   introduced,  and   the   kidney   is   laid 

If  the   parts   around    the   gland   are  in  a  fairly  healthy 

^xxdition,  it  is  well  at  once  to  clear  the  pedicle  and  to  ligature 

IG  vessels.     Wlien  this  has  been  done,  the  enucleation  of  the 

Idney  becomes  an  almost  bloodless  procedure.     The  vessels 

reached  by  stripping  off  the  peritoneum  in  the  directiojj 

the  aorta.     They  may  be  tied  in  two  segments,  the  ligatures 

■ixig  passed  on  an  aneurysm  needle  tlirough  the  centre  of 

Ife    vascular   part   of  the   pedicle.     No    adviuitage   appears 

attend   the   attempt  to  secure   the   artery  and  the  vein 

■feparately.     The  enucleation  of  the  kidney  can  now  be  pro- 

^fieded  with,  and  the  organ  can  be  cleared  up  to  the  pedicle. 

HIxe  vessels  on  the  renal  side  of  the  ligatures  are  secured  by 

P*'essure  forceps  applied  close  to  the  kidney,  and  between  the 

forceps  and  the  ligatures  the  vessels  are  divided  with  blunt- 

fcoicted  scissors.     A  sponge  placed   beneath  the  site  of  the 

iB&ction  will  absorb  any  blowi  that  may  escape. 

Nothing  now  attaches  the  kidney  but  the  ureter.     When 

it  is  found  to  be  in  a  fairly  healthy  condition,  it  is  well  isolated, 

*nd  is  Ugatured   at   the  most    convenient    spot.      Pressure 

forceps  are  now  applied  on  the  renal  side  of  the  ligature,  and 

I  between  the  ligature  and  the  forceps  the  duct  is  divided.     A 

I  sponge  placed  beneath  the  scissors  will  absorb  any  fluid  that 

Utty  escape  from  the  ureter.     The  ligatured  stump  is  then 

<l»pped  back  into  the  abdomen,  and  the  kidney  is  removed. 

Should  the  lu-eter  be  found  to  be  diseased  or  be  tilled  with 

[jHitrid  pus,  or  be  in  any  condition  that  would  probably  give 

10  further  trouble,  it  may  be  turned  out  through  an 

opening  in  the  loin,  as  advised  by  Mr.  Henry  Morris,  and  fixed 

fthere.     The  lumbar  opening,  in  such  a  case,  should  be  placed 

just  at  the  outer  edge  of  the  quadratus  lumborum  muscle, 

can  be  conveniently  inade  by  cutting  down  externally 
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upon  forceps  that  have  been  thrust  towards  the  skin  in  that 
position. 

Mr.  Thornton's  proposal  to  bring  the  end  of  the  diseased 
urettjr  into  the  parietal  wound,  and  to  fix  it  there,  has  been 
properly  condemned — on  the  grounds  that  the  ureter  so  fixed 
would  form  a  rigid  and  possibly  troublesome  intra-abdominal 
band,  and  that  the  septic  discharge  from  the  tube  might 
interfere  with  the  healing  of  the  abdominal  wound. 

When  the  kidney  is  found  to  be  very  adherent,  and  to  be 
embedded  in  a  mass  of  inflammatory  tissue,  it  should  be 
enucleated  before  the  pedicle  is  dealt  with,  or  before  any 
attempt  is  made  to  secure  the  pedicle.  The  vessels  in  such 
a  case  may  be  very  difficult  to  demonstrate,  and  may  only 
be  discovered  when  they  are  cut  across. 

In  any  case,  the  cavnty  left  by  the  removal  of  the  kidney 
is  at  once  plugged  witli  one  or  more  sponges.  Should  any 
bleeding  points  be  detected,  they  are  at  once  secured  with 
pressure  forceps.  The  sponge  will  have  been  some  little  time  in 
position  by  the  time  the  ureter  has  been  secured.  Tlie  sponge 
is  removed,  the  sac  is  well  cleaned  out,  and  if  any  septic  matter 
is  likely  to  have  found  its  way  into  it,  the  whole  cavity  is  well 
washed  out  with  a  weak  and  warm  antiseptic  solution. 
When  the  operator  has  convinced  himself  that  all  oozing  has 
ceased,  and  that  the  operation  area  is  absolutely  clean,  the 
wound  in  the  jmrietes  may  be  closed  in  the  usual  way,  and  a 
suitable  dressing  applied. 

If,  however,  the  parts  involved  have  been  much  disturbed, 
if  there  has  been  much  oozing,  or  if  some  little  oozing  still 
^>ersists,  or,  above  all,  if  any  septic  material  from  the  kidney 
has  escaped  into  the  cavity  left  by  the  removal  of  the  kidney, 
then  drainage  should  be  employed.  The  di'ainage-tube  is 
best  carried  through  the  loin  at  a  convenient  spot  close  to  the 
anterior  or  outer  edge  of  the  quadratus  lumbonim  muscle. 

There  is  nothing  to  recommend  a  drainage-tube  introduced 
through  the  abdominal  wound. 

There  is  no  need  to  close  by  sutures  the  rent  made  in  the 
peritoneum,  nor  to  attempt  thereby  to  shut  ofif  the  wound 
cavity  in  the  loin  from  the  general  peritoneal  cavity.  It  ia 
better  that  the  sac  should  be  left  open. 

Mr.  Barker  states  that  "  it  is  well  to  unite  the  anterior  lip 
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of  the  wound  in  the  meso-colon  with  the  anterior  lip  of  the 
peritoneal  layer  of  the  abdominal  wound,  so  as  to  shut  off  the 
peri-nephral  space  from  the  general  cavity  of  the  abdomen." 

This  plan  appears  to  have  been  carried  out  by  Mr. 
Thornton  in  one  case,  with  the  result  that  acute  intestinal 
obstruction  followed,  of  which  the  patient  died,  although 
enterotomy  was  performed. 

Comment. — In  dealing  with  cysts  of  the  kidney,  with  cases 
of  pyonephrosis,  and  with  such  tumours  as  are  represented 
by  soft  sarcomata,  it  is  very  important  that  the  capsule  of  the 
gland  be  not  opened.  If  a  rent  be  accidentally  made,  the 
cystic  fluid  or  the  pus  escapes  into  the  abdomen,  and  in  the 
case  of  a  sarcoma  a  far  greater  calamity  may  happen. 

Thus,  in  a  case  operated  on  by  Czemy,  the  capsule  was 
broken  through,  and  the  soft  sarcoma  growing  within  was 
laid  bare.  A  profuse  hsemorrhage  ensued,  which  could  only 
be  arrested  by  temporary  compression  of  the  aorta,  and  which 
retiumed  as  soon  as  this  was  taken  off'.  The  aorta  was  finally 
ligatured.  The  bleeding  ceased,  and  the  patient  lived  ten 
hours. 

In  this  operation  the  close  proximity  of  the  vena  cava 
must  be  borne  in  mind.  In  one  case  Mr.  Thornton  accident- 
ally included  a  small  piece  of  the  vena  cava  in  the  pressure 
forceps,  which  had  been  applied  about  the  renal  vessels. 
When  the  vessels  were  divided,  a  small  V-shaped  piece  was  cut 
out  of  the  wall  of  the  vena  cava,  and  the  patient  bled  to  death. 

The  After-treatment  resembles  that  observed  after  other 
abdominal  operations.  It  is  well,  however,  to  avoid  opium  in 
any  form,  even  in  small  doses,  and  to  keep  the  bowels  at  rest, 
if  possible,  for  the  first  five  to  seven  days. 


OTHER  METHODS. 

1.  By  Median  Incision. — This  operation  is  very  fiilly  dealt 
with  in  Mr.  Barker's  paper  in  the  Med.-Chir.  Trans.,  vol  bciiL 
The  abdomen  is  opened  in  the  median  line,  the  intestines  are 
pushed  well  over  to  the  opposite  side  by  means  of  sponges, 
and  the  kidney  is  exposed.  The  colon  is  displaced  to  the 
outer  side,  and  the  meso-colon  is  opened  through  its  inner 
layer.  The  rest  of  the  operation  does  not  difier  materially 
from  that  just  described 
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When  compared  with  Langenbiich's  operation,  that  pro- 
cedure may  claim  the  following  advantages  over  the  method 
of  the  median  incision  : — 

In  Langenbiich's  operation  the  kidney  is  more  directly 
exposed,  and  the  pedicle  is  more  easily  reached ;  the  peri- 
toneal cavity  is  loss  extensively  exposed;  the  kidney  is 
reached  through  the  outer  layer  of  the  nieso-colou,  and  there- 
fore the  main  coUc  vessels  are  not  met  with,  and  consequently 
not  exposed  to  damage. 

The  meflian  operation  has  one  small  advantage — the 
opposite  kidney  can  be  more  rearlily  examined. 

2.  By  Lateral  Extra-Peritoneal  Incision. — This  operation 
is  perfonued  as  follows : — A  vertical  incision  is  made  from 
the  anterior  superior  iliao  sjiine  up  to  the  eighth  rib.  The 
various  layers  of  the  purietus  are  cut  through  until  the  peri- 
toneum is  reat-hed.  This  membnmo  is  not  incised,  but  is 
stripped  up  from  the  iUac  fossa,  and  from  the  anterior  surface 
of  the  kidney,  and  is  displaced  inwards. 

The  kidney  is  thus  exposed,  and  the  pedicle  is  dealt  with 
in  the  usual  way. 

No  especial  advantage  can  be  claimed  for  this  method 
The  wound  is  dee{>,  and  the  risk  of  ventral  hernia  is  increased. 
The  fact  that  the  peritoneum  is  not  opened  is  the  only  point 
that  can  be  urged  in  favour  of  tliu  procedure. 

COMPARATIVE    VALUE   OF    LU.MBAU    AND    ABDOMINAL 
NEPHUECruMY. 

The  advantages  and  disadvantages  of  these  two  methods 
of  operating  may  be  expressed  as  follows : — 

Lumbar  Nephrectomy. — Advantages. — The  peritoneum 
is  not  opened.  Excellent  drainage  con  be  provided.  If  putrid 
pus  escape,  the  area  infected  is  small.  If  nephrectomv  be 
abandoned,  the  possibly-diseased  organ  is  left  in  a  convenient 
position.  The  operation  is  of  special  service  when  dense 
posterior  adhesions  exist  The  wound  is  large  enough  for  all 
ordinary  purposes. 

Di»advantages. — The  operation  is  difficult  in  the  corpulent. 
TIrto  is  some  danger  of  wounding  the  pleura.  The  kidney  is 
not  always  very  easily  found  The  peritoneum  and  the  colon 
are  in  danger  when  extensive  anterior  adhesions  exist     The 
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pedicle  is  less  easily  reached  and  less  safely  secured.  The 
kidney  is  more  likely  to  be  torn  in  the  act  of  removal.  The 
operation  is  not  adapted  for  large  tumours.  Above  all,  the 
opposite  kidney  cannot  be  examined. 

Abdominal  Nephrectomy. — Advantages. — Ample  room 
is  provided,  and  tlie  kidney  is  readily  found.  The  pedicle  is 
easily  reached  and  easily  dealt  with.  If  the  incision  be  in  the 
semilunar  line,  a  series  of  muscular  planes  are  not  divided. 
The  opposite  kidney  can  be  examinud.  Tumours  of  any  size 
can  be  removed. 

Disadvav.tage>i. — The  {peritoneum  is  oj)ened,  and  may  be 
-contaminated  should  putrid  pus  escajx^  during  the  operation. 
Unless  a  second  incision  is  made  in  the  loin,  efficient  drainage 
is  not  provided  When  dense  posterior  adhesions  exist,  the 
operation  may  be  difficult.  The  disposition  to  a  ventral  hernia 
is  probably  greater  than  is  the  case  in  lumbar  nephrectomy. 

Results  of  the  Operation. — The  most  complete  statistics 
have  been  provided  by  Di-.  Newman  ("  Surgical  Diseases  of 
the  Kidney,"  18SS).     They  show  the  following  residts: — 


For  hydro-Qophrosis  and  cystic  disoane  .. 
For  sujipunitive  diiease  without  calculus 
For  „  „       with  „ 

For  tubercular  disieaao       

For  tumoun  .„        .„        .^        „, 
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46 

18 

84 

18 

61 

22 

33 

12 

74 

24 

268 
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In  general  terms,  the  mortality  attending  the  operation  of 
nephrectomy  may  be  placed  at  about  40  per  cent. 

Dr.  Nemuan  gives  the  mortality  after  lumbar  nephrectomy 
as  30o  per  cent.,  and  after  the  abdominal  method  as  47"1  per 
cent.  It  must  be  remembered,  however,  that  the  abdominal 
ojK'ration  will  probably  represent  the  more  serious  class  of  case. 

Death  ha.s  been  due  to  shock,  to  haiinorrhage,  to  unemia 
and  anuria,  to  peritonitis,  and  to  the  results  of  septic 
inflauimation. 

4    NEPHRORRHAPHT. 

Phis  operation  is  practised  in  cases  of  floating,  movable, 
or  wandering  kidney,  in  which  the  organ  is  the  seat  of  frequent, 
severe,  and  spasmodic  attacks  of  pain,  or  of   more  or  less 
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continuous  discomfort,  and  in  which  all  other  measures — such 
as  the  use  of  pads  and  belts — have  failed. 

A  full  consideration  of  the  whole  subject  will  be  found  in 
a  paper  by  Dr.  Keen,  published  in  the  Annala  of  Sv/rgery, 
Aug.,  1890,  and  in  a  monograph  by  Max  Suker,  Deiitach. 
Zeit.f.  Chir.,  1891,  page  506. 

The  latter  author  refers  to  eighty  cases  of  nephronhaphy, 
and  to  thirty-seven  instances  of  nephrectomy  for  movable 
kidney. 

The  mortality  of  the  operation  has  been  very  low.  The 
results  are  dealt  with  on  page  510. 

Mr.  Morris  claims  that  the  measure  "  has  proved  very 
successful  in  its  ultimate  results,  as  well  as  in  the  readiness  of 
recovery  from  the  operation." 

The  Operation. — The  kidney  is  exposed  through  the  loin 
in  the  manner  already  described  (page  482).  When  reached,  it 
is  well  forced  into  the  wound  by  an  assistant,  who  presses  upon 
it  with  both  hands  applied  over  the  anterior  abdominal  walL 
The  fatty  capsule  is  well  opened  up.  Often  very  considerable 
difficulty  will  be  experienced  in  fixing  an  unusually  mobile 
organ.  In  one  instance  I  found  it  necessary  to  fix  the 
kidney  with  a  tenaculum  while  the  suture  was  being  applied 

Among  the  many  methods  that  have  been  employed  to 
fix  the  gland,  that  advocated  and  practised  by  Mr.  Morris 
appears  to  be  the  most  certain.  The  following  is  this 
surgeon's  description : — 

"  In  the  first  three  operations  I  contented  myself  with 
drawing  the  adipose  capsule  well  up  into  the  wound,  and 
cutting  some  of  it  away,  so  as  to  diminish  the  size  of  the 
space  in  which  the  kidney  had  wandered,  then  stitching  the 
shortened  capsule  to  the  cut  edges  of  muscles  and  skin  by 
three  or  four  sutures,  leaving  a  considerable  part  of  the  loin 
wound  to  heal  by  granulation,  with  the  view  to  thereby  secure 
a  firmer  hold  on  the  kidney  by  the  new-formed  tissue  of  the 
woimd.  Finding  tliis  was  not  a  sufficient  holdfast,  in  my  sub- 
sequent operations  I  inserted  sutures  into  the  kidney  substance 
in  the  following  way: — Three  kangaroo  tendons  are  passed 
through  the  posterior  surface  of  the  kidney — one  nearer  the 
upper,  the  other  nearer  the  lower  end,  and  the  third  midway 
between  the  other  two,  but  nearer  the  hilum.     Each  suture  is 
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buried  for  a  length  of  three-quarters  of  an  inch  within  the 
renal  substance,  and  penetrates  about  half  an  inch  into  the 
thickness  of  the  oi^an.  The  upper  suture  passes  through  the 
upper  edge  of  the  shortened  adipose  capsule,  the  transTersalis 
fascia,  and  the  muscles,  and  is  tied  to  them  ;  the  lower  suture 
is  similarly  passed  through  and  tied  to  the  lower  edges  of  the 
cut  structures ;  and  the  intermediate  suture  is  passed  through 
both  edges  of  the  divided  capsule,  fascia,  and  muscles,  and 
laces  all  up  together.  The  ligatures  are  then  cut  short  and 
buried  in  the  woimd ;  one  or  two  catgut  sutures  bring  the  rest 
of  the  cut  edges  of  the  muscles  together,  tmd  the  skin  is 
closed  by  silk  sutures,  one  or  two  of  which  are  made  to  fii 
the  adipose  capsule  well  up  between  the  edges  of  the  skin. 
The  wound  is  covered  by  iodoform  cotton-wool,  and  a  large 
elastic  pad  of  cotton-wool  is  fastened  over  the  front  of  the 
kidney,  so  as  to  steady  and  support  it  in  its  new  pos-Uoa 
The  wound  heals  without  suppuration,  except  that  a  track  is 
sometimes  left  for  a  few  weeks  along  the  course  of  the  drain- 
tube." 

The  plan  of  using  kangaroo  tendon  sutures,  which  were 
inserted  permanently,  originated  with  Mr.  Pearce  Gould.  In 
performing  this  operation,  I  have  used  silkworm  gut  in  tlie 
place  of  kangaroo  tendon ;  and  I  have  found  it  most  convenient 
to  pass  the  sutures  by  means  of  a  large,  curved  Hagedom's 
needle.    I  have  not  made  use  of  a  drainage-tube. 

Dr.  Newman  employs  a  method  that  has  been  attended 
with  exceUent  results,  which  he  describes  in  the  follow- 
ing words : — "  In  addition  to  stitching  the  kidney  to  the  ab- 
dominal parietes,  I  split  the  fibrous  capsule,  and  separate  it 
from  the  surface  of  the  kidney,  as  I  find  it  is  of  little  use  to 
stitch  the  adipose  capsule,  on  account  of  its  being  so  loose.  I 
have  no  doubt  that  the  failures  in  fixing  the  kidney  have 
arisen  from  neglect  of  this  precaution.  When  the  fibrous  cap- 
side  is  not  dividtjd,  the  granulations  of  the  woinid  in  the 
parietes  fail  to  form  a  firm  attachment  to  the  surface  of  the 
dense  fibrous  capsule ;  but  when  the  raw  surfiice  of  the  kidney 
is  exposed,  a  most  intimate  band  of  adhesions  is  formed.  The 
amount  of  granulation  tissue  occupying  the  lower  portion  of 
the  wound  should  be  increased  by  keeping  a  large  drainage- 
lube  between  the  deeper  parts  of  the  wound  and  the  surface 
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of  the  kidney.  By  so  doing,  a  wedge-shaped  mass  ot  granu- 
lation tissue  forms,  tlie  ajiex  corresponding  to  the  cutaneous 
surface,  while  the  base  lius  against  the  raw  surface  of  the 
kidney.  In  all  the  cases  in  whicli  I  have  operated,  the  result 
has  been  most  satisfactory." 

Some  of  the  other  metliods  employed  require  a  brief 
notice.  Ifr.  Thornton  has  found  ordinarj'  silk  sutures,  deeply 
passed  into  the  substance  of  the  kidney  and  left  in  for  a  fort- 
night, to  answer  admirably.  He  advises  that  the  areolar 
tissue  in  the  vicinity  should  be  "  stirred  up,"  and  that  several 
thick  drainage-tubes  should  be  inserted,  "so  as  to  obtain  the 
maximum  of  aseptic  irritation." 

Silk  sutures,  when  introduced  with  the  idea  of  being  per- 
manently retained,  have  excited  suppuration,  and  have  led  to 
troublesome  sinuses. 

Catgut  sutures  have  proved  a  little  untrustworthy,  having 
been  too  quickly  absorbed. 

The  plan  of  fixing  the  kidney  by  means  of  catgut  sutun  s 
which  merely  included  the  capsule,  and  of  then  stuffing  the 
woimd  from  the  bottoui  with  gauze  to  induce  granulation,  has 
not  proved  trnstwortliy. 

The  After-treatment. — The  treatment  of  the  \\ound  is 
conducted  upon  the  usual  lines.  When  drainage-tubes  are 
employed,  tho.se  are  not  removed  until  evidences  of  inflamma- 
tion appear.  It  is  essential  that  the  patient  should  rest  in  the 
recumbent  position  for  a  period  of  not  less  than  four  to  six 
weeks  after  the  operation.  During  convalescence  the  colon 
should  be  ke|>t  empty,  and  after  the  patient  gets  up,  a 
supporting  belt  .should  be  worn  for  some  few  months. 

Results. — Dr.  Keen  has  collected  134casesofnephrorrhaphy. 
Of  this  number,  four  died,  representing  a  mortality  of  29 
per  cent.  Of  11 6  cases  reported  in  detail,  and  reviewed  after  a 
period  of  at  least  three  months,  57-8  per  cent,  were  cured,  129 
per  cent  were  improved,  and  19.S  per  cent  failed. 

The  cases  treated  by  suture  of  the  fatty  capsule  only, 
present  26'6  per  cent,  of  failures ;  those  treated  by  suture  of 
the  fibrous  capsule  yield  259  per  cent,  of  failures ;  while  in 
those  treated  by  suture  involving  the  kidney  substance,  the 
failures  are  represented  by  13'5  per  cent. 
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CHAPTER  I. 

Operations. FOR  Strangulated  Hernia, 

ration  for  strangulated  hernia  is  not  only  very  fre- 
quently performed,  but  it  ranks  also  as  one  of  the   urgent 
measures  of  surgery  which  often  need  to  be  carried  out  at  a 
moment's  notice,  and  possibly  under  unfavourable  Rouditiona. 
The  operation  itself  is  comparatively  simple,  and  needs  for  its 

I  performance  but  few  and  simple  instruments. 
The  mortality  of  the  procodurc,  however,  is  higher  than 
would  at  first  sight  appear  probable.     In  the  practice  of  large 
hospitals  the  death-rate  will  stand  at  between  thirty  and  forty 
per  cent 

kTbis  fact  depends  not  upon  the  gravity  of  the  operation 
If,  but  upon  the  condition  of  the  patient  at  the  time  of 
itment.  In  numerous  cases  the  hernia  has  not  been  dis- 
covered ;  in  many  the  early  management  of  the  ease  has  been 
lUQ^ise,  taxis  has  been  persevered  with  unreasonably,  and  the 
,»ie.stion  of  operation  has  been  too  long  postponed. 

The  operation  itself  can  carry  with  it  very  Uttle  danger ;  it 
the  delay  that  is  fatal 
The  mortality  will  unquestionably  become  lower  in  pro- 
?<>Ttion  as  the  operation  is  carried  out  early,  and  a  purposeless 
'Xpectant  treatment  is  abandoned. 

The  death-rate  is  higher  after  operations  upon  ingiu'nal 
^an  upon  femoral  hernia,  and  it  reaches  its  maximum  in 
connection  with  the  lunbilical  rupture. 

In  the  early  part  of  the  present  centurj'  the  great  question 
JD  connection  with  the  operative  treatment  of  strangulated 
iemia  was  whether  the  sac  should  be  opened  or  not. 

The  introduction  of  improved  methods  of  treating  wounda 
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has  rendered  this  matter  one  of  little  moment  As  a  genenl 
rule  the  sac  should  be  opened.  In  a  few  cases  in  which  tin 
strangiilation  is  recent  and  the  symptoms  not  severe,  and  in 
which  but  slight  attempts  at  taxis  have  been  made,  the  »£ 
may  be  left  unopened,  and  the  hernia  be  reduced  witLiwi 
inspecting  the  gut.  In  any  case  of  doubt,  however,  theb<i«';l 
should  be  exposed ;  and  the  same  advice  applies  to  insUiDce>iii 
which,  after  the  relief  of  the  strangulation,  it  is  intcnJeJ  i" 
carry  out  a  meiusiire  for  radical  cure. 

The  Instruments  Required. — A  scalpel  and  hernia  koib; 
dissecting  forceps  ;  fine-toothed  forceps  ;  pressure  and  ux«J 
forceps ;    blunt-pointed    bistoury ;    hernia    directors ;   blmi 


Fig.   381.— COOPEB'g  BEBXU  KKIVK. 

hooks ;  needles ;  needle  in  handle  ;  scissors ;  sutures.  In  ik 
event  of  its  being  necessary  to  resect  a  portion  of  the  pi^ 
lapsed  intestine,  clamps,  intestinal  needles,  bone  finus,  isi 
suitable  sutures  should  be  at  hand. 

The  hernia  knife  should  be  as  simple  as  possible  (Fig  381). 
and  should  have  a  short  cutting  edge.  "  Guarded  kaiv** 
"  hemiotomes,"  and  other  complex  instruments  for  dm^ 
the  stricture  should  be  avoided. 

The  two  most  convenient  directors  for  the  strictun  •" 
those  known  as  Cooper's  and  Key's.    (Sm  Fig.  312.) 

Preparation  and  Position  of  the  Patient. 

The  skin  over  the  area  of  the  operation  must  be  thorouj^J 
cleansed  and  washed  with  an  antiseptic  solutioa 

When  the  region  of  the  groin  is  concerned,  the  hair  on  ik* 
pubes  and  on  the  scrotum  or  labium  must  be  shaved  a*»y  •• 
far  as  is  necessary. 

It  is  well  that  the  bladder  should  be  emptied,     li 
standing  cases,  in  which  there  has  been  fiecal  vomiti 
very    desirable    that   the  stcmach  should   be  empti^ 
washed  out.     This  is  the  more  necessary  when  the  actrrity 
the  natural  reflexes  has  been  debased  by  opium.     In 
cases  the  stomach  may  contain  pints  of  fseculent  fluid ; 
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with  this  poisonous  compound  still  in  the  visous,  the  patient 
may  be  sent  back  to  bed  after  the  operation. 

In  the  worse  class  of  case  the  foul  contents  of  the  stomach 
gush  forth  by  the  mouth  and  nose  as  soon  as  anaesthesia  is 
established,  and  death  often  follows  tluTcou.  The  washing- 
out  of  the  stomach  may  be  accomplished  eitlier  before  or  after 
the  operation,  and  when  the  patient  is  wholly  or  partially 
anaesthetised. 

In  the  severest  cases  it  is  perhaps  safest  to  do  it  before  the 
herniotomy.  Considerable  relief  follows  this  measure,  and  the 
shock  present  is  often  distinctly  modified  by  flushing  the 
stomach  with  warm  or  hot  water. 

The  best  apparatus  to  employ  is  a  syphon  irrigator,  and 
after  the  organ  has  been  emptied  some  pints  of  water  at  a 
ttanperature  of  100"  F.  can  be  pa.ssetl  throngh  the  stomach. 
I  have  foimd  no  difficulty  to  attend  this  meivsure,  nor  is  much 
time  occupied  in  its  execution.  With  the  beneficial  results  I 
have  been  dislin<:'tly  satisfied.  If  the  wasliing  is  carried  out 
after  the  operation,  e.g.,  while  the  dressings  are  being  apjdied, 
it  is  often  to  be  noted  that  the  after-vouiiting  due  to  the 
aniesthetic  is  greatly  lessen cfl,  or  even  absent. 

The  patient's  Hmbs  and  chest  should  be  protected  by 
blankets  covered  with  macintosh  sheets.  Every  care  must  be 
taken  to  avoid  exposure  to  cold,  and  it  may  even  be  well  to 
have  a  few  hot  bottles  in  contact  with  the  body  during  the 
operation  in  cases  attended  by  much  collapse. 

The  patient  Hes  ujion  the  back,  close  to  the  right-hand 
e<lge  of  the  table.  The  surgeon  stands  to  the  patient's  right, 
and  this  position  he  should  assume  in  dealing  with  all  the 
usual  forms  of  hernia,  willi  those  of  the  left  side  as  well  as 
those  of  the  right. 

To  take  up  a  position  between  the  patient's  legs  in  operat- 
ing upon  a  left  hernia  is  very  inconvenient ;  to  stand  on  the 
left  side  is  still  more  awkward.  If  the  pelvis  be  brought  close 
to  the  edge  of  the  Uvble,  a  left  hernia  is  dealt  with  with  the 
greatest  ease  from  the  right-hand  side.  Tlie  assistant  stands, 
opposite  to  the  operator,  upon  the  other  side  of  the  table.  One 
assistsmt  alone  is  rcijuired. 

Befort"  the  ©iveration  is  commenced,  it  is  well  to  wedge 
three  or  four  large  sponges  between  the  patient's  buttock  and 
h  k 
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perineiim  and  the  table.  Tlioso  sponges  will  absorb  any  fluid 
whinh  may  tiiid  its  way  towards  the  perineum,  and  will  save 
much  of  the  time  usually  devoted  to  the  cleaning  of  the 
patient  after  the  operation  has  been  completed. 

THE   OPERATION. 

The  general  details  of  an  operation  for  strangulated  hernia 
will  now  be  described.  The  special  features  that  belong  to 
the  hemiaj  of  particular  regions  will  afterwards  be  dealt 
with.  The  operation  may  be  conveniently  considered  under 
these  headings : — 

1.  The  exposure  and  opening  of  the  sac. 

2.  The  division  of  the  stricture,  and  the  treatment  of 

the  contents  of  the  sac. 

3.  The  treatment  of  the  sac  and  the  closure  of  the 

wound. 
4  The  treatment  of  complications. 

1.  The  Exposure  and  Opening  of  the  Sac. — An  incision  is 
mmle  over  the  neck  uf  the  sue,  and  as  a  rule  in  the  long  axis 
of  the  tumour.  The  various  layers  between  the  integument 
and  the  sac  are  divided  by  clean  and  precise  cuts  that 
involve  the  whole  length  of  the  incision.  Any  vessels  that 
are  liable  to  be  divided  axe  secured  mth  pressure  forceps. 

There  is  no  need  to  use  a  director  in  dividing  the  tissues 
which  cover  the  sac,  and  that  dangerous  instrument  can  very 
well  be  dispensed  with. 

It  is  needless  to  say  that  the  various  precise  anatomical 
coverings  of  the  sac  cannot  be  identified  as  they  are  divided. 
The  subcutaneous  tissue  can  of  course  be  recognised,  and 
in  the  inguinal  region  the  intercolumnar  fascia  and  the 
cremasteric  fascia  can  often  be  made  out ;  but  beyond  this 
the  surgeon  will  be  but  Uttle  reminded  of  the  coverings  which 
are  so  elaborately  displayed  in  the  dissecting-room. 

"  The  great  mistake  in  one's  first  operations,"  writes  Mr. 
Banks,  in  dealing  with  the  exposure  of  the  sac,  "  is  in  thinking 
that  the  sac  has  been  reached  long  before  it  has.  In  this  way 
two  or  three  extensive  strippings  are  often  made,  and  then, 
after  all,  another  layer  or  two  are  found.  By  these  strippings 
the  cellular  tissue  is  torn  up,  as  a  result  of  which  troublesome 
sloughing  and  suppuration  are  apt  to  occur." 
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The  incision  should  be  sufficient  in  size,  and  may  be 
€nljiri,'ed  with  a  probe- i>oiii led  bistoury  us  occasion  demands. 

Mauy  meivns  of  recognising  the  sac,  when  it  is  exposed, 
have  been  given.  Not  a  few  of  these  are  fallacious  and 
uncertain.  The  "  shining  surface "  and  the  "  arborescent 
vessels "  of  the  older  text-books  will  bo  found  to  be  false 
guides.  The  i-nner  surface  of  the  sac  is  smooth  and  shining, 
and  when  such  a  siu'fuce  is  demonstrated  and  fluid  escapes,  it 
is  more  than  probable  that  the  sac  has  been  opened.  Tliore 
may,  however,  be  no  fluid  in  the  sac,  as  is  often  the  case  in 
umbilical  hernije  ;  and  on  the  other  hand,  bursal  or  lymphatic 
accumulations  of  fluid  may  bo  found  outside  a  hernial  sac, 
especially  in  the  femoral  region,  when  an  ill-fitting  truss  has 
been  long  worn.  There  are  vessels  ramifying  in  the  wall  of 
the  sac,  but  they  are  not  always  distinct ;  and,  misled  by  the 
appearance  of  vessels  ramifying  on  a  smooth  surface,  the 
bowel  has  been  cut  into,  imder  the  impression  that  its  wall 
was  the  wall  of  the  sac.  When  a  plastic  form  of  peritonitis 
has  invaded  the  hernial  sac,  the  smoothness  of  the  lining 
membrane  may  be  entirely  lost 

The  sac,  when  well  exposed,  has  usually  a  distinct  capsule- 
like outline,  its  walls  are  tense,  and  when  they  are  thin,  the 
blood-stained  fluid  contained  therein,  or  the  purple  gut,  may 
give  to  the  structure  a  bluish  aspect.  In  a  thick-walled  sac. 
that  somewhat  characteristic  bluish  tint  may  be  entirely 
absent. 

The  sac  is  best  identified  by  the  fingers,  rather  than 
by  the  eyes.  As  the  hernia  is  laid  bare,  the  surgeon  should 
from  time  to  time  pinch  up  the  coverings  yet  left  undivitled 
between  the  finger  and  thumb,  and  estimate  their  thick- 
ness. 

Even  when  adhesions  exist,  he  will  be  able  to  find 
a  spot  where  no  such  attachments  have  been  formed,  to 
feel  the  contents  of  the  sac  slipping  from  his  grasp,  and 
to  appreciate  the  thickness  of  the  tissue  still  covering  the 
liernia.  When,  after  repeated  examination,  he  finds  that 
this  layer  has  been  reduced  to  very  slender  limits  he  should 
open  it.  It  may  represent  not  ordy  the  sac,  but  the  layer 
of  tissue  outside  it;  or  it  may  represent  an  unduly  thick 
sac  reduced  by  dissection,  liefore  actually  incising  the 
A  A  2 
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8ii|i|H)Mod  wic.  he  may  follow  up  its  neck  and  note  its  con- 
noflions  with  the  surrounding  parts;  he  may  endeavour  to 
inKitiiiiito  II  narrow  director  by  the  side  of  the  neck  of  the  saok 
and  tints  uscfTtain  the  exact  relations  of  the  tissue  in  questioo 
with  th<^  interior  or  exterior  of  the  abdomen.  K  this  Latter 
prei^uition  lx>  tjikon,  it  is  scarcely  possible  to  open  the  bowel 
in  niistrtke  for  the  sac 

The  mor\»  tmjuant  error,  however,  is  to  mistake  a  thin 
mobile  bluish  sac  for  the  bowel,  and  to  make  attempts  to 
reduoo  it 

Any  attempt  to  demonstrate  the  sac  by  oountin^  the 
6up)v^'<i  anat^tmical  layers  that  are  divided  in  exposing  ii 
is  almost  sure  to  l>e  tiiUaoious. 

Tlie  identilieation  of  the  sac  is  usually  not  difficult  in  the 
corpulent,  when  allowance  has  been  made  for  the  depth  of  the 
incision,  since  th«  sac  tissue  often  stands  out  in 
contrast  with  the  mass  of  loose  and  fatty 
sumMUids  it  Greater  difficulties  in  the  w»y  of 
may  exist  in  the  emaciated,  and  in  those  that  ha;«« 
weni  an  ill-fitting  or  iumIuIt  t^t  tmss.  In 
haraiae  the  sac  irall  may  be  expected  to  be  very  duB, 
it  is  not  infn^queaUy  <^)en«d  presnaturely. 

The  sac,  having  be«n  identified,  is  w>ell  e»|wed.  aad 
Bedt  ia  w«U  deaied.     In  mosi  henaic  thia  k  m  ray  < 
«t<!|i;  and  in  eases  in  which  it  jsjataoded  to  divide  An 
tm«  without  fiyewii^  the  sao,  it  amst  of 
JMjpMttM  stap  ia  dM  efmaftoa. 

Beioce  epeaBB^r  the  eae.  the  b|  mutm  jtatitmt  «ip»i 
pattMP  Off  the  wall  becwvenlusi 
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tissues  asimder  \rith  the  foretingers  or  with  a  pair  of  forceps 
and  a  director  does  not  belong  to  operative  surgery. 

2.  The  Division  of  the  Stricture,  and  the  Treatment  of 
the  Contents  of  the  Sac. — Wiien  the  contents  of  the  hernia 
are  a<lherent  to  the  sac  wall,  suuie  difficulty  may  attend  the 
full  display  of  the  protruded  parts.     {See  page  521.) 

The  exposed  bowel  is  careftdly  examined  and  its  treatment 
determined  u|x>n.  The  less  it  is  handled  the  better.  If  it  be 
in  a  condition  suitable  for  reduction,  the  ne.xt  step  will  be  to 
divide  the  stricture.  The  neck  of  the  sac  is  examined 
with  the  point  of  the  left  forefinger,  and  the  density  of  the 
stricture  and  the  best  point  for  introducing  the  hernia  knife 
is  detennined  upon.  The  finger  must  be  used  gently.  There 
must  be  no  attinnpt  made  to  dilate  the  stricture  with  the 
finger,  or  to  force  the  finger  through  the  constricted  aperture. 
The  part  of  the  bowel  that  usually  sufl'ers  most  in  strangu- 
lated hernia  is  the  part  directly  embraced  by  the  stricture, 
and  this  is  the  part  that  will  be  crushed  and  bruised  if 
persistent  attempts  be  made  to  force  the  finger  into  the 
stricture. 

The  forefinger  lies  with  the  nail  towards  the  bowel,  and 
the  most  the  surgeon  does  is  to  make  clear  a  point  at  which 
the  hernia  knife  can  be  inserted.  The  finger  is  the  best 
director :  the  hernia  knife  is  passed  along  it  with  the  blade 
flat  against  the  finger.  The  point  of  the  knife  at  last  reaches 
the  pulp  of  the  finger  that  is  pressed  aga'mst  the  stricture, 
while  the  nail  lies  against  the  bowel  The  point  of  the  knife 
is  passed,  still  on  the  fiat,  past  the  finger  and  into  the  ring. 
It  is  then  turned  with  its  edge  towards  the  stricture,  and  by  a 
shght  movement  of  the  blade  the  stricture  is  divided.  ITie 
position  of  the  knife  and  the  left  forefinger  during  this 
mancBUvre  is  shown  in  Fig.  382. 

The  left  forefinger  acts  throughout  as  a  guide.  It  is 
retained  in  position  after  the  knife  has  been  withdrawn,  and 
is  then  employed  to  ascertain  that  the  division  of  the  stricture 
has  been  sutticiently  complete. 

The  knife  is  used  with  a  gentle  sawing  movement;  and 
with  regard  to  the  edge,  it  is  better  for  it  to  bo  too  blunt  than 
too  sharp. 

In  many  instances  the  forefinger  cannot  be  entirely  relied 
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382.— XBTBOO  or  Bouinca  tbs  naanA.  mm. 
(FtryuMtm.) 

The  knife  is  rvprennted  too  long  in  the  blade. 


upon,  and  a  director  must  be  used.  This  especially  applies  to 
cases  where  the  neck  is  (k-i-ply  placed,  where  the  stricture  is 
narrow  and  li^'ht,  and  where  a  piano  for  the  introduction  of 
the  hernia  knife  cannot  bo  made  out  by  the  forefinger. 

The  choice  of  the  director  emjiloyed  must  depend  upon 
the  habit  of  the  operator  and  the  nature  of  the  case  in  hand. 

It  is  introduced 
^     ~      ^  witli    the    right 

hand,  guided  by 
the  left  fore-fin- 
ger, and  must 
be  most  carefully 
manipulated. 
The  left  fore- 
finger and  the 
director  are  em- 
ployed in  ex- 
actly the  same 
manner  and  relation  as  the  forefinger  and  the  knife 

When  once  the  director  has  been  passed  through  the 
stricture,  ami  is  in  place,  it  is  held  in  position  with  the  left 
hand,  while  the  hernia  knife  is  used  in  the  right. 

The  knife  must  be  cautiously  introiluced.  It  is  possible 
for  the  bowel  to  overlap  the  director  and  the  knife,  and  to  be 
cut  by  the  niovoinent  of  the  blade.  It  is  well  to  have  but  a 
very  limited  cutting  edge,  and  to  see  that  the  whole  of  the 
cutting  edge  is  well  within  the  stricture  before  the  division  is 
attempted. 

<  Aft«r  the  knife  has  been  withdrawn,  the  stricture  may  be 
further  dilated  with  the  director,  which  is  forced  against  the 
divided  fibres  and  therefore  away  from  the  bowel 

It  should  be  a  rule  to  endeavour  to  make  as  slight  a 
division  of  the  stricture  as  possible,  such  a  division  as  iiiD 
allow  of  the  gut  being  reduced,  and  no  more. 

The  loop  of  bowel  should  now  be  gently  drawn  down  and 
the  constricted  part  examined,  since  it  is  here  that  the 
injurious  ofi'ects  of  the  strangulation  may  be  most  manifesL 

The  next  step  is  to  reduce  the  gut,  the  fibrous  and 
muscular  structures  around  the  hernial  orifice  being  relaxed 
as  far  as  possible     In  inguinal  and  femoral  ruptures  tUs 
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ly  flexing  the  thigh  upon  the  pelvis.  An  attempt  is 
e  to  squeeze  the  bowel  by  a  kind  of  kneadinj^ 
mo-vement  ■svith  the  thumb  nnd  fingers  through  the  opening. 
■  The  manipulation  must  be  of  the  gentlest,  and  the  surgeon 
pxmst  be  prepared  to  exercise  considerable  patience.  If  the 
yoxX  will  not  retiuni  by  pressure  applied  at  one  extremity,  it 
a.^-  yield  by  pressure  applied  at  the  other  end  of  the  loop. 

In  some  coses  of  ditlicidty,  the  reduction  is  rendered  easier 
tie  margin  of  the  hernial  orifice  is  hr'ld  up  by  means  of  a 
lall  blunt  hook  introduced  into  it     This  especially  applies 
>  liirge  inguinal  htmiie. 

In  other  cases  more  bowel  may  be  drawn  down  from  the 
>*loiuen,  and  the  reduction  may  then  be  directed  in  the  line 
■which  the  withdrawal  of  the  intestine  appears  to  be  the 
ore  easily  effected. 

Sometimes  the  reduction  is  simplified  by  returning  the 
esentery  first  and  then  the  actual  loop.  In  other  cases  it  is 
isirable  that  the  cut  edges  of  the  sac  be  held  asunder  with 
rceps,  to  prevent  the  walls  from  being  folded  in. 

If  the  bowel  be  much  distended,  that  part  nearest  to  the 
iog  can  often  be  emptied  of  some  portion  of  its  contents  by 
dicious  maniprilation. 

Any  flakes  of  lymph  that  may  be  disturbed  in  handling 
be  gut  should  be  washed  away  with  a  weak  carbolic  solii- 
ion. 

After  the  reduction  the  finger  should  be  passed  through 
the  ring  into  the  abdomen,  to  make  sure  that  all  is  clear.  The 
M«i  is  now  washed  out. 

If  any  omentum  exist  in  the  hernia,  it  must  be  dealt  with 
t&  its  condition  demands. 

If  it  appear  healthy,  is  small  in  amount,  and  is  quit©  free 
from  adhesions,  it  may  be  reduced.  Nothing  better  can  be 
done  for  it  In  the  majority  of  cases,  however,  it  will  need  to 
be  removed.  It  will  be  found  to  be  altered  in  structure,  to  be 
inflamed,  or  to  be  matted  into  a  granular  kind  of  mass,  or  to 
Iw  adherent 

Small  portions  may  be  ligatured  en  masse  with  one  cat- 

t  hgature,  and   then  cut  off.     Larger  portions   are  most 

nveniently  dealt  with  if  split  up  into  many  strands,  often 

or  more    in  mmiber,  each    segment    being   separately 
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li^tured  with  catgiit,  and  the  whole  mass  then  excised  Tbt 
ligatures  should  be  tied  as  tightly  as  possible,  but  tk 
omentum  should  not  be  cut  away  too  near  to  the  knots, 
lest  they  slip. 

It  is  well  to  remember  that,  however  large  the  protrudal 
mass  may  be,  it  will  have  a  comparatively  slender  ne<'k. 

The  number  of  ligatures  applied  does  not  affect  the  Lw* 
"In  splitting  the  omentum  up,"  writes  Mr.  Banks,  "t/)  illo* 
of  several  ligatures  being  put  on,  too  great  care  can  hanUr  be 
exercised  not  to  spUt  up  a  big  omental  vein.  Tliese  veins «i» 
excessively  thin,  and  a  very  little  pressure  empties  them.  ^ 
empty  one  can  be  quite  easily  torn  longitudinally,  and  tlrn. 
as  one  side  goes  to  each  tied-up  pedicle,  it  is  kept  [wnuantudv 
open  ;  and  when  the  stump  is  returned,  and  all  pressure  takea 
off,  it  bleeds  furiously." 

The  neck  of  the  mass  of  omentum  may  be  secured  brt 
clamp,  be  excised  close  to  the  claiup,  and  be  then  tn'at<'<l  by 
multiple  ligatures.  It  is  often  possible  to  pick  out  the  fe» 
individual  ves.sels  that  exist  in  the  mass,  and  to  litf»iun 
them  separately. 

The  reduction  of  the  stump  of  the  omentum  should  \»  b 
every  case  complete.  It  should  be  returned  quite  &««  inW 
the  abdomen.  No  part  should  be  left  either  in  the  sac  or  in 
its  neck.  All  adliesions  of  the  omentum  to  the  neck  of  tbe 
sac  must  be  cautiously  and  thoroughly  di\'ided.  and  the  stump 
must  be  free.  The  employment  of  a  stump  of  omentum  ns* 
plug  to  close  the  opening  of  a  hernial  sac  is  a  prtxwlun 
which  has  nothing  to  recommend  it  Fixed  omcnttun  i* » 
fruitful  source  of  intestinal  obstruction,  and  omentum  attacW 
to  a  henu'al  orifice  tends  to  perpetuate  a  rupture  at  the  spot 

3.  The  Treatment  of  the  Sac  and  the  Closure  of  tti 
Wound. 

lu  very  severe  cases,  in  which  the  patient  is  already  mixk 
exhausted,  and  in  which  it  is  desirable  to  complete  the  open- 
tion  with  as  little  delay  as  pjs.sible,  the  sac  may  be  leftttii 
is,  and  the  wound  closed. 

In  cases  of  a  less  extreme  degree,  in  which  no  comitiiet' 
tion  exists  that  opposes  the  measure,  the  sac  may  be  dea 
with  according  to  one  of  the  methods  of  "  radical  oura" 

In  the  majority  of  cases  the  simpler  the  measure  Um 
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not  in  good  condition,  it  may  be  left  after  the  stricture  has 
been  sufficiently  divided." 

B.  When  the  Gut  is  Gangrenoiis. —  Much  has  been  written 
upon  the  subject  of  the  treatment  of  gangrenous  intestine  in 
heniia,  and  very  remarkable  differences  of  opinion  have  been 
expressed  upon  the  question.  It  would  be  out  of  place  to 
enter  into  a  discussion  of  this  subject,  or  to  consider  minutely 
the  physieal  signs  that  may  di-stinguish  intestine  which  is 
gangrenous  from  that  which  may  still  recover. 

If  the  bowel,  when  exposed,  bo  in  what  may  be  termed  a 
doubtful  fondition,  it  had  better  be  reduced  into  the  abdomen. 
It  is  in  a  more  favourable  position  for  recovery  witliin  the 
peritoneal  cavity  than  within  the  inflamed  sac.  Before 
rej>!acement,  tho  parts  conferned  shoidd  be  well  washed  with 
an  antiseptic  solution.  Such  a  coil  of  bowel  seldom  travels 
far  from  the  hernial  ring.  The  aac  should  bo  left  open,  and  a 
drainage-tube  of  large  size  be  introduced.  If  the  gut  at  a 
later  period  gives  way,  it  will  do  so  gradually ;  and  as  adhe.sions 
are  rapidly  formed,  the  intestinal  contents  will  escajie  along 
the  course  of  the  open  sac.  What<.>ver  theoretical  objecticms 
may  exist  to  this  procedure,  practice  has  shown  that  it  may 
be  safely  carried  out,  assuming  that  it  apphes  to  bowel  wliich 
is  not  actually  gangrenous,  but  in  a  condition  which  may  be 
tenued  doubtful  It  is  remarkable  to  what  an  extent  these 
loops  of  "  doubtfid  "  intestine  recover.  Some  cases  reported 
by  Mr.  Bennett  {Lancet,  October  18th,  1890)  illustrate  very 
forcibly  the  points  just  dealt  with. 

If  the  bowel,  when  exposed,  be  found  to  be  gangrenous, 
two  courses  are  open  to  the  operator  : — 

(1)  The  strictimi  may  Lk?  divided,  and  the  gangrenous 
bowel  be  resected. 

In  (tarrying  out  the  resection,  either  an  artificial  anus  may 
be  established.  whi<'h  can  be  closed  by  a  subsequent  operation, 
or  the  divided  ends  of  the  gut  may  be  at  once  united  and 
returned  into  the  abdomen.  The  union  may  be  ett'ected  by 
means  of  sutures,  or  by  means  of  Senn's  ilecalcified  bone 
plates.     (Nee  pages  319  and  327.) 

(2)  The  sac  having  been  well  opened  up  and  well  washed 
out  with  an  antiseptic  solution,  the  bowel  is  left  in  situ  after 
having  lioen  incised.    The  parts  are  well  dusted  with  iodoform, 
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The  "  breaking-down"  of  such  adhesions  must  be  a  matter 
of  infinite  care,  as  the  bowel  is,  as  a  rule,  more  readily  torn 
than  Ls  the  wall  of  the  sac. 

Many  of  the  adhesions  can  be  divided  with  scissors  or  a 
scalpel,  and  some  may  be  torn  through  after  partial  division. 
In  the  case  of  a  very  large  and  neglected  labial  hernia,  which 
had  been  many  years  irreducible  and  had  become  strangu- 
lated, I  found  tliat  a  loop  of  colon  contained  in  the  sac 
had  become  tirraly  adherent  to  the  coverings  of  the  hernia, 
which  were  so  very  greatly  thinned  that  the  gut  was  practic- 
ally attached  to  the  skin. 

As  separation  woulrl  have  been  dangerous,  I  divided  the 
skin  all  roimd  the  attached  area  I  then  reduced  it  to  the 
smallest  possible  dimensions  by  trimming  with  the  scissors, 
scraped  ofl'  its  f]iithelial  surface  to  ensure  its  being  clean,  and 
returned  the  bowel  into  the  abdomen  with  the  disc  of  skin 
still  adherent  to  it. 

In  another  case  I  returned  a  loop  of  bowel  with  a  consider- 
able portion  of  the  sac  still  adhering  to  it — it  having  been 
found  to  be  easier  to  separate  the  sac  from  the  tissues  outside 
it  than  to  detach  it  firom  the  bowel  The  adherent  tissue  was 
reduced  to  the  smallest  possible  dimensions  by  dissection 
before  the  gut  was  replaced. 

In  any  case  in  which  long-adherent  gut  is  reduced,  it  must 
be  remembered  that  it  is  reduced  with  a  raw  surface,  and 
that  it  will  probably  acquire  a  fresh  attachment  within  the 
abdomen. 

No  loop  of  intestine  should  be  retaimed  the  limbs  of 
which  are  united  by  adhesions ;  and  the  same  observation 
applies  to  reducible  bowel  which  is  adherent  to  reducible 
omentum. 

"A  few  ca.ses  remain,"  writes  Mr.  Jacobson,  "in  which 
adhesions  should  be  left  alone.  When  gangrene  is  threaten- 
ing, their  presence,  especially  about  the  neck  of  the  sac,  is  the 
chief  saleguard  against  extravasation  into  the  peritoneal 
cavity.  In  some  oases  of  largo  hernia,  if  the  patient  is  much 
collapsed,  as  long  as  any  recently-  distended  loop  is  returned, 
any  long-adherent  intestine  may  be  left.  And  in  other  cases 
of  collapse  from  delay  of  the  operation,  where  there  is  much 
difficulty  in  returning  a  loop  of  intestine,  especially  if  this  is 
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not  in  good  condition,  it  may  be  left  after  the  stricture  has 
been  siifficit-ntly  divided." 

B.  Whfii  the  Gut  is  Gangrenotis. — Much  has  been  written 
upon  tho  subject  of  the  treatment  of  gangrenous  intestine  in 
heniia,  and  very  remarkable  ditterences  of  opinion  have  been 
expressed  upon  the  question.  It  would  be  out  of  place  to 
enter  into  a  discussion  of  this  subject,  or  to  consider  minutely 
the  physical  signs  that  may  (Ustint,niish  intestine  which  is 
gangrenous  from  that  which  may  still  recover. 

If  the  bowel,  when  exposed,  be  in  what  may  be  tenned  a 
doubtfid  (romlition,  it  had  better  bo  reduced  into  the  abdomen. 
It  is  in  a  more  favounvble  position  for  recovery  within  the 
peritoneal  cavity  than  within  the  inflauied  sac.  Before 
replacement,  the  parts  concerned  should  be  well  washed  with 
an  antiseptic  solution.  Such  a  coil  uf  bowel  seldom  travels 
far  from  the  hernial  ring.  The  sac  should  bo  left  open,  and  a 
drainage-tube  of  large  size  be  introduced.  If  the  gut  at  a 
later  period  gives  way,  it  will  do  so  gradually  ;  and  as  adhesions 
are  rapidly  formed,  the  intestuial  contents  will  escape  along 
the  course  of  tlie  open  sac.  Whatever  theoretical  objectinns 
may  exist  to  this  jirocedure,  practice  has  shown  that  it  may 
be  safely  carrie<l  out,  assuming  that  it  applies  to  bowel  which 
is  not  actually  gangrenous,  but  in  a  condition  which  may  be 
termed  doubtful  It  is  remarkable  to  what  an  extent  these 
loops  of  "  doubtful  "  intestine  recover.  Some  eases  reported 
by  Mr.  Bi^niiett  [Lmicvf,  (October  18th,  1890)  illustrate  very 
forcibly  the  points  just  dealt  with. 

If  the  bowel,  when  exposed,  be  found  to  be  gangrenous, 
two  courses  are  open  to  the  operator ; — 

(1)  The  stricture  may  be  divided,  and  the  gangrenous 
bowel  be  resected. 

In  carrying  out  the  resection,  either  an  artificial  anus  may 
be  established,  whii-h  can  bo  closed  by  a  subsequent  ofieration, 
or  the  divided  ends  of  the  gut  may  be  at  once  united  and 
returned  into  the  abdomen.  The  union  may  be  ettected  by 
means  of  sutures,  or  by  means  of  Senn's  decalcified  bone 
plates.     (.S'ee  pages  .')l!t  and  327.) 

(2)  The  sac  having  been  well  oj>encd  up  and  well  wtushed 
out  with  an  antiseptie  solution,  the  bowel  is  left  in  situ  after 
having  been  incised.    The  parts  are  well  dusted  with  iodoform, 
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and  ineans  are  taken  to  provide  the  most  efficient  dnuni^ 
Several  surgeons  of  eminence  ad\-ise  that  in  these  cast*  the 
stricture  should  bo  di\-ided,  and  that  the  gut  should  be  left  i» 
sUii>,  having  been  first  secured  by.  means  of  two  or  three  all 
stitches  passed  through  the  serous  and  muscular  coftl»,iol 
then  fkstoiied  to  the  skin.  The  objection  to  this  plan  islb' 
the  al)domuial  cavity  is  opened  up  and  exposed  to  infeoti* 
from  the  }>utrid  contents  of  the  sac.  A  barrier  of  hiiiph  fill 
have  already  shut  ort'  the  gangrenous  segment,  and  this  pr> 
tective  biirrier  is  broken  dowiL  Should  the  f>owel  1*  Id  i 
doubtful  condition,  the  plan  last  described  may  be  adNTSibk. 
but  when  it  is  actually  gangrenous,  it  does  not  appear  to  h»™ 
much  to  recommend  it  It  has  been  urged,  also,  that  if  lb* 
stricture  be  not  divided,  the  intestinal  obstruction  in  not 
relieved.  This  argument  in  favour  of  dividing  the  stricture  a, 
however,  not  supported  by  experience.  It  will  be  found  ilm 
when  gangrene  has  set  in,  nearly  all  tension  is  taken  off  fran 
the  parts,  especially  when  the  gas  and  cedeniaious  effusion 
which  attend  the  process  are  evacuated  by  an  incision ;  «a<l  it 
is  usual  to  observe  faecal  matter  at  once  escape  when  tin 
putrid  bowel  is  incised. 

If  there  be  no  immediate  escape  of  the  intestinal  coo- 
tents,  such  discharge  will  take  place  as  soon  as  the  8ireliiD|; 
of  the  parts  has  sulisided,  as  a  result  of  the  incision  of  the 
gut 

As  to  which  method  is  the  better,  the  resection  nf  tin 
bowel  or  the  leaving  of  the  dead  loop  in  situ,  the  dwiiwD 
must  depend  upon  the  precise  circumstances  of  the  cai«.  A 
patient  with  so  advanced  and  severe  a  form  of  stranxtiUMl 
hernia  that  the  bowel  has  become  gangrenous,  will  hanllt  l» 
in  a  condition  to  undergo  a  tedious  and  elaboraU!  pLuUt 
operation.  K  the  gut  be  resected,  the  subject  should  l« 
young  and  in  good  condition  at  the  time  of  the  ope» 
tion,  and  the  local  conditions  should  be  favourable.  TW 
method  adopted  will  probably  take  the  form  of  a  ii{id 
resection,  with  the  establishment  of  an  artificial  anus, 
employment,  after  the  excision,  of  Senn's  phiU-s  to 
necessary  union.  The  imion  of  the  divided  bowel  bv  n* 
of  sutures  involves  a  considerable  expendituit'  of  lime, 
hardly  appUcable  to  this  class  of  case.     Tlie  operatii 
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occupied  as  long  as  three  hours,  and  McCosh  states  that  the 
average  duration  is  not  less  than  an  hour  and  a  half. 

A  consideration  of  this  question  will  be  found  in  the 
following  papiTs,  among  others : — Mr.  Banks,  "  Clinical  Notes," 
page  86,  and  Mai.  Snc.  Proc.,  voL  viiL,  1885  ;  Mr.  Lockwood, 
MetL-Chir.  Trans.,  1891 ;  Dr.  McCosh,  iV'eiw  York  Med.  Jov/rn., 
March  10th.  1889,  with  a  table  of  115  cases  of  resection  of 


Fig.  383.— raomif&L  axd  i.  ;  i  u    ufuru. 

I,  Kzlanukl  oblique  muscle ;  2,  Pouport't  ligament ;  3,  Inner  jiilliu'  of  outer  nbdominal 
ling ;  4,  riuter  pillar  of  the  aame ;  5,  S|K;mmtic  uurd ;  6  aud  7,  CoTeriiiga  of  the 
wo;  8,  8ao:  0,  Intestine;  10,  Faldfunn  pruce« ;  11  and  12,  Bouniluiet  of 
•sphenooi  opening :  13,  Saphpnous  rein :  14,  Femoral  vein  ;  15,  Fi-inunil  uteiy; 
16,  8*0 ;  17,  Intestine  ;  18,  AbuonniU  obturator  ortt-ry.     {Jiiulini/er.) 

gangrenous  intestine  in  lurnia;    Mr  Boimett,  Lancet,  Oct 
18th,  1889. 

c  When  the  Intestine  is  Wou7ided. — The  bowel  may  be 
accidentally  wounded  when  too  rash  a  division  of  the  super- 
ficial parts  is  ma<le,  when  ailhesions  exist  between  the  gut  and 
the  sac,  when  the  altered  gut  is  mistaken  for  the  sac.  and 
when  the  loop  of  bowel  comes  into  occidental  contact  with 
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\hB  edge  of  the  hernia  knife  as  it  is  being  passed  throu^  tin 
stricture. 

•  The  opening  made  should  in  each  case  be  closed  by  mast 
of  Lembert's  suture,  the  loop  of  gut  should  be  returned  uM 
the  abdomen,  and  if  the  wound  has  been  extensive,  it  will  l» 
as  well  to  leave  the  sac  open,  and  to  introduce  a  large  dni- 
age-tube,  in  case  the  intestine  might  give  way  at  a  lat*r  penal 
{See  cases  reported  by  Mr.  Bennett,  Lancet,  Oct.  18th.  IsyO.) 


THE   OPERATION   AS   APPLIED   TO   PARTICULAB   HERSLt 

1.  Inguinal  Hernia. — The  anatomy  of  the  hernia  is  shots 
in  Fig.   a^3.      The   patient   having   befen    prepared   in 
manner  'illready  described,  an  incision  is  made  over  the  i 
of  the  tumour,  and  in  the  long  axis  of  the  tuii)«>iir, 
so  arranged  that  the  centre   of  the  wound  will  about  < 
respond  "to  the  external  ring  (Fig.  384).      The   cut  naj  U 

first    f* 
inch  aud  » 1 
in  length,  td 
may    be 
laiged 

queotly  if  tt- 
quired. 
The 
exposed;  tie 
only  laycB  << 
tissue  wliirii 
will  probdbly 
be     recogniirf 
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Fig.  384.— ntcisios  roB  nrooiiCAi.  maank.  {AfUr i'trs»t$tH^ 


are  the  iour- 
columnar  ind 

the  cremasteric.     The  suj^erficial  external  pudic   artmy  «ill 
probably  be  severed  in  dividing  the  subcutaneous  tissues. 

The  sac  is  opened  and  the  contents  are  dealt  with  in 
the  manner  already  described  (page  514).  In  dividing  the 
stricture,  the  knife  should  be  made  to  cut  in  a  direetkn 
upwards,  i,e.,  parallel  with  the  median  line. 

To  relax  the  parts  about  the  inguuial  ring  as  the  lw)i 
being  reduced,  the  thigh  should  be  a  little  ilexcil  upon 
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ab<lomeD,  and  should  be  at  the  same  time  a  little  adducted 
and  rotated  in. 

In  the  case  of  a  large  scrotal  hernia,  any  redimdant  skin 
may  be  excised. 

After  the  wound  has  been  closed,  the  dressing  is  appUed, 
and  Ls  fi.\ed  in  place  by  means  of  a  spica  bandage,  which 
should  be  applieil  while  the  thigh  is  in  the  position  of  flexion- 

Wluni  the  limb  is  brought  again  into  the  extended  posture 
the  biindiige  is  druwu  tight. 

Comment, — There  is  nothing  to  commend  the  practice  of 
divirling  the  skin  by  pioking  up  a  fold  of  integument  and 
transfixing  it,  nor  in  exposing  the  sac  is  it  wise  that  the  over- 
lying tissues  should  be  "  torn  through  with  the  nails  of  the 
forefinger." 

The  various  anatomiwal  forms  of  inguinal  hernia  must  be 
Iwme  in  mind.  In  the  congenital  varieties  the  sac  has  nearly 
always  a  long  neck,  which  corresponds  to  the  length  of  the 
injriiinal  canal.  The  internal  and  external  abdrmiinal  rings 
are  separated  by  a  normal  distance,  and  the  canal  has  a 
tiistinct  existence.  In  these  hemiae  strangulation  is  often  acute 
and  urgent,  and  the  protrusion  has  to  be  followed  up  to  the 
end  of  the  ii^inal  canal  before  the  stricture  can  be  properly 
dealt  with. 

In  the  acquired  hernia,  on  the  other  hand,  the  two  abdo- 
minal rings  become  soon  approximated.  The  inguinal  •■anal 
can  scarcely'  be  said  to  exist,  and  when  the  rupture  is  reduced, 
the  breach  in  the  abdoraiua!  wall  pi-cseats  the  features  of  a 
more  or  less  simple  hola  In  such  cases  the  neck  of  the  sac 
is  short  and  easily  reached,  stn<!e  it  is  practically  within  the 
grip  of  the  external  ring.  The  atM^uired  hernia  is.  other  things 
being  etjual,  more  easily  treated  by  operation  than  the  con- 
genital form,  and  the  thinness  of  the  sac  in  the  latter  variety 
adds  to  the  difficulties  of  manipulation. 

In  a  form  of  what  is  known  as  the  encysted  hernia,  more 
than  one  layer  of  peritoneum  may  be  met  with  in  exposing 
the  gut. 

In  inguinal  hernia  the  stricture  is  very  often  situated  in 
the  neck  of  the  sac  itself,  and  in  such  cases  no  reduction  can  i 
be  oftected  until  the  sac  has  been  opened  up. 

The  exact  site  of  the  stricture,  and  the  precise  anatomical 
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structure  which  produces  it,  are  matters  of  little  pnctial 
moment  The  operator  will  soon  identify  the  stricmre,  «* 
tain  its  position  and  density,  and  decide  upon  tbe  best  nam 
of  dividing  it. 

In  dividing  the  stricture,  the  only  vessel  in  danger  of  bein; 
damf^ed  is  the  deep  epigastric ;  and  if  the  incision  be  li«I« 
within  proper  Umits,  this  danger  is  very  slight.     In  the  obliip 

form  of  rupture,  an  in* 
sion  directly  upir«J» 
would  quite  avoid  4e 
artery;  but  in  a  ilinrt 
hernia,  where  there  » 
reason  to  stippose  thai  tl« 
vessel  is  in  close  conai* 
tion  with  the  nink  of  tbe 
sac,  it  is  well  that  liv 
incision  be  diiectMl  * 
little  inwards  as  well  u 
upwards. 

2.  Femoral  Heniii' 
The  anatomy  of  the  kmi* 
is    shown    in    Fig   3!A 
The    usual     prepanDttf 
having    been     made.  * 
vertical   incision  Is  m*k  i 
along   the    inner  side  rfl 
the    tumour,  and    i<  ■] 
placed  that  the  centre  of  the  cut  will  about  oorrespond  wiikl 
the    upper    border    of    the    saphenous   opening   (Fig.   a^s^.| 
The  wound  will   bo  at  first  about  one   inch  and  a 
length,  and  may  be  enlarged  as  required. 

As  a  rule,  no  vessels  of  any  note  are  divided  in  ei 
the  sac. 

The  operation  is  completed  in  the  manner  already 
scribed  (page  514). 

The  stricture  is  usually  formed  by  the  mar^n  of  Gimb 
nat's  hgament,  and  should  be  divided  by  cutting  upwai^  i 
inwards,  i.e.,  towards  the  median  line. 

In  reducing  the  bowel  the  thigh  should  be  a  little  i 
adducted,  and  rotated  in. 


Fig.  38£.— iMcinox  FOB  Fmoaix  BxunA. 
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A  similar  spica  is  applied  to  that  employed  in  inguinal 
hernia. 

Comment. — The  operator  may  be  reminded  that  the 
femoral  vein  lies  to  the  outer  side  of  the  femoral  ring,  that 
the  spermatic  cord  (in  the  male)  lies  just  about  its  anterior 
border,  and  that  the  epigastric  artery  skirts  its  upper  and 
outer  part.  The  little  pubic  branch  of  this  artery  passes 
round  the  rin<r  to  ramify  over  Gimberuat's  ligament.  lu  one 
case  out  of  three  and  a  half  the  obturator  artery  arises  from 
the  epigastric.  Out  of  101  cases  where  the  vessel  so  arose,  it 
reached  its  destinntion  in  tifty-four  instances  by  passhig  along 
the  outer  side  of  the  crural  ring,  a  position  quite  free  from 
danger  in  herniotomy.  In  thirty -seven  cases  it  passed  back- 
wards across  the  rin<;,  and  in  t*'n  instances  around  its  mnor 
bordtT  (K.  Quain)  (Fig.  3S3,  18).  When  in  the  last-named 
position,  the  vessel  could  hardly  escape  being  wounded  in 
the  opomtiou  iijion  a  femoral  hernia,  an<l  such  wounds  have 
led  to  fatal  luiiiitirrliatje.  In  one  case  the  pulsations  of  the 
abnormal  artery  were  felt  before  the  parts  were  divided. 

Thi-  Meodiiii,'  may  best  ha  dealt  ivith  by  enlarging  the 
wound  and  hgaturing  the  bleeding  point,  or  by  making  a 
special  incision  parallel  to  Poupart's  ligament  and  exposing 
the  vessel  through  it.  The  hcemorrhiige  has  also  been  chocked 
by  the  application  of  pressure,  and  in  a  less  satisfactory 
manner  by  means  of  acupressure. 

The  subject  of  the  wound  of  this  artery  has  been  fully  dealt 
with  by  Mr.  Barker  in  a  paper  in  the  Tninsactions  of  the 
Clinical  Society  (vol.  xi.,  page  180). 

The  After-treatment  of  Cases  of  Hernise  of  the  Groin 
submitted  to  Operation. 

The  patient  should  observe  the  recumbent  position,  and 
must  avoid  all  exertion  and  straining  during  the  period  of 
convalrsconce.  He  shoidd  not  be  allowed  to  lift  himself  in 
bed.  It  often  happens  that  the  comfort  of  the  patient  may 
be  increased  by  allowing  the  tliighs  to  be  kept  a  little  flexed 
by  introducing  a  pillow  beneath  the  knees.  In  male  patients 
retention  of  urine  is  occasionally  complained  of 

The  dieting  of  the  patient  should  be  upon  the  lines 
observed  in  the  afler-treatmont  of  cases  of  Abdomuial  Section 
(page  243).  Opium  should  not  be  administered  unless  distinctly 
t  i 
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indicated.  The  bowels  should  be  opened  on  the  fifth  day  by 
an  enema,  unless  previously  relieved.  Flatulent  distension  of 
the  belly  may  be  relieved  by  the  use  of  the  rectal  tube,  or,  if 
severe  and  pereistent,  by  means  of  a  saline  ajMjrient.  In  some 
rare  cases  a  severe  diarrha?a  sets  in  within  a  day  or  so  of  the 
operation,  and  is  not  only  very  difficult  to  cope  with,  but  may 
Boon  lead  to  death  from  exhaustion. 

Tho  drainage-tube  should  be  removed  within  forty-eight 
hours  in  ordinary  cases  that  are  doing  well.  The  sutures  may 
be  taken  out  ou  the  eighth  day,  or  even  later.  The  wound. 
should  be  dressed  whenever  the  bandage  becomes  loose,  and 
the  parts  aroutul  must  be  frequently  washed  and  kept  scrupu- 
lously clean. 

The  patient  should  not  be  allowed  to  get  up  imtil  three 
weeks  have  elapsed  after  the  operation,  and  then  only  if  the 
wound  is  souml. 

The  question  of  a  supporting  bandage  or  a  truss  will  then 
have  to  be  ronsidcred. 

3.  Umbilical  Hernia. — To  appreciate  properly  the  opera- 
tion carried  out  for  the  relief  of  strangulated  umbilical  hernia, 
it  is  de.sirable  to  draw  attention  to  the  three  forms  of  rupture 
met  with  in  this  situation. 

1.  The  Iti/uTittle  Hernia. — This,  the  common  hernia  in 
infants,  appears  some  time  after  the  separation  of  the  mmbihcal 
cord,  and  is  due  to  a  yielding  of  the  umbilical  cicatrix.  The 
nipture  is  generally  small  and  simple.  It  exhibits  a  decided 
tendency  towards  spontaneous  cure,  is  very  efficiently 
treated  by  means  of  strapping  so  applied  as  to  approximate 
the  margins  of  the  upening  in  the  abdomen,  and  appears  to 
have  demanded  operative  interference  of  any  kind  very 
seldom  indeed. 

2.  The  Cowjenital  Form  is  observed  at  birth,  and  depends 
upon  a  defect  in  the  anterior  abdominal  pariotes.  The  hernia, 
which  commonly  contains  the  cascum,  is  forced  between  the 
stmctures  of  the  cord,  and  with  those  structures  the  sac  is 
more  or  less  imjicrfectly  covered  These  hernia?,  when  dealt 
with  by  operation,  need  to  be  treated  by  means  of  the  method 
of  radical  cure  described  below.  The  gut  is  reduced,  the  sac 
is  cut  away,  the  edges  of  the  opening  in  the  abdominal  wall 
are  freshened,  and  the  gap  is  closed  by  many  deep  suture& 
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rex  these  the  skin  is  united  by  superficial  sutures.     I  have 
srftted  upon  several  such  hcrniie  in  the  nninnor  described 
lese  ruptures  may  become  strangulated,  and  I  have  reported 
ease  in  which  I  operated  upon  a  rupture  thus  affected  in  an 
iCftnt  sixty  hours  old  {Lancet,  Feb.  20th.  1881). 

3.  The  Hernia  of  Adults. — Thi.s  ruplitre  may  be  quite  small, 
uxd  may  contain  but  a  single  knuckle  of  bowel  When  it 
onifs  strangulated,  the  s}'mptoms  are  apt  to  bo  acute,  imd 
call  for  immediate  treatment.  The  stranirulation  will 
Uy  be  found  to  be  at  the  lower  part  of  the  neck  of  the 
J,  ie.,  to  be  brought  about  by  the  lower  margin  of  the  rigid 
kemial  orifice. 

In  such  case  it  may  suffice  to  dis|)lace  the  hernia  upwards, 

make  a  vertical  incision  over  the  lower  part  of  the  tumour 

expose  the  sac,  to  open  it  or  not  as  occasion  suggests,  and 

I  divide  the  stricture  b}-  cutting  from  above  (i.e.,  from  the 

Bmia)  directly   downwards.     These   ruptures   are,  however, 

iceptional,  and  the  great  majority  of  the  umbilical  herniae 

It  come  under   the  surgeon's  notice  belong  to  the  next 

ilegory. 

The  hernia  is  large,  and  po.ssibly  of  enormous  size ;  the 

f  patients  are  most  frequently  women  past  middle  life.     They 

I  Me  usually  corpident,  and  often  excessively  so  ;  their  tissues 

«w  flabby ;    their    musciUar  development    is    feeble ;    their 

<llg';stive  organs  are  deranged ;  and  they  are  not  infrequently 

the  subjects  of  embaiTassed  breathing.     Tliey  make  bad  sub- 

l«cts  for  operation,  and  the  unwieldy  character  of  the  huge  and 

fH'ndiilous  abdomen,  which  is  shaken  terribly  by  every  cough, 

*^(h  a  diiiicidty  to  the  after-ti-eatment.     The  contents  of  these 

l>eruii»  are  usually  in   whole  or  in  part  irreducible      They 

?«;iit;raUy  contain  omentum  as  well  as  bowel,  and  often  present 

*  I'wj)  of  the  transverse  colon.     Adhesions  of  an  extensive  and 

J  Woplci  character  may  be  anticipated,  and  the  symptoms  of 

*tr»i)iriilation   are   generally  of  a  sub-acute   character.     The 

sjiujiiouis,  indeed,  are  more   allied   to  those    that  are  asso- 

|ciu«d  with  the  so-called  incarcerated  or  obstructed  hemise 

,  with  <listinct  strangulation.    The  coverings  of  the  hernia 

usually  tliinued,  unhealthy,  and  discoloured  ;  the  mass  is 

adulous,  and  its  general  outline  is  lobulate<l. 

U  these  hernia;  are  dealt  with  by  operation,  I  thinlc  that  it 
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is  most  desirable,  whenever  possible,  that  the  "radical rati* 
should  be  carried  out.  To  reduce  the  Ixiwel,  and  leave  ik 
enonnous  sac  behind,  is  to  place  an  obstacle  in  the  mtjofaii 
healing,  and  to  perpetuate  the  trouble. 

My  results  in  dealing  with  these  hemiae — which  K«n* 
uncommon  among  the  Jewish   patients   who  apply  it  th« 
London  Hospital — have  been  infinitely  better  since  I  \am  i» 
every  instance  not  only  reduced  the  protrusion,  but  carried  oot 
the  operation  for  radical  cure  which  is  here  described. 

The  Operation. — In  addition  to  the  instruments  alredy 
enumerated,  tlie  surgeon  should  be  provided  with  ivoty 
spatidte,  curved  needles  in  handles,  and  large  curved  H»f** 
dorn's  needles. 

The  patient  is  prepared  as  for  an  abdominal  section,  and  tli# 
general  disposition  of  those  concerned  in  the  operation  dioald 
be  the  same  as  is  observed  in  that  procedura  The  sutg«oo 
will  always  stand  to  the  patient's  right 

The  parts  must  be  well  cleansed,  and,  among  the  poo** 
class  of  patients,  the  need  for  such  a  preliminaiy  is  oluft 
unpleasantly  evident 

After  the  whole  hernial  region  has  been  well  rubbed  with 
Boap  and  water,  the  skin  should  be  covered  with  a  laiyc  pwce 
of  lint  soaked  in  a  warm  antiseptic  solution ;  and  if  this  cto 
be  in  place  for  an  hour  or  so  before  the  operation,  so  mncb 
the  better. 

Nearly  the  whole  of  the  skin  involved  in  the  protnisi<»  •*! 
now  marked  otl'  by  means  of  an  elliptical  incision,  ' 
axis  of  which  will  correspond  to  the  median  line.  Tbi.  .i- 
will  extend,  indeed,  on  to  the  median  line  above  and 
the  swelUng;  and  as  it  crosses  the  tumour  it  will  trarcrae  i 
wall  on  either  side,  but  a  Uttle  way  from  its  baise.  The  inoskft-l 
is  such  as  would  be  made  to  remove  a  {)endulous  tumour  of  likftl 
dimensions  situated  in  the  midst  of  comparatively  lax 

The  first  incision  is  only  skin  deep,  and  the  hernia  ran 
be  moved  from  one  side  to  the  other  with  the  left  hand  i 
occasion  requires. 

The  surgeon  now  deepens  the  wound  upon  one  sid«  oC 
base  of  the  mass,  and  by  cutting  through  \ha  subcut 
tissue,  aims  at  exposing  the  aponeurosis  of  the  abdc 
little  way  beyond,  ic,  to  one  side  of  the  ncx'k  of  xh» 
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I  effect  this,  such  skin  as  covers  the  base  of  the  protrusion  is 

Ijinied  back.     When  once  the  aponeurosis  is  reached,  it  is 

followed  all  round  the  stalk  of  the  tumour  by  deepening  the 

pcisioa    When  this  has  been  done,  the  hernia,  covered  by 

lerfectly-undisturbed  skin,  wUl  be  entirely  isolated  from  all 

he  tissues  outside  the  abdomen,  and  wnll  bo  attached  only  by 

ts  neck    The  neck  must  be  well  cleared,  and  the  aponeurosis 

rliich  bounds  it,  and  which,  therefore,  forms  the  margin  of 

ifi hernial  orifice,  must  be  laid  ijuite  bare. 

The  sac  may  now  be  opened  at  any  convenient  spot  where 
it  can  be  proved  to  be  free  from  adhesion  to  its  contents.  The 
contents  are  exposed,  and  are  dealt  with  in  the  manner  already 
described.  Adhesions  are  divided,  the  bowel  is  freed,  and,  if  in 
iound  condition,  is  reduced  into  the  abdomeiL  Before  this 
can  be  done,  the  hernial  orifice  will  nct-d  to  be  divided  ;  and 
this  can  be  effected  by  enlarging  tbe  opeiiiog  above  and  below 
the  neck  of  the  sac  in  the  median  line  with  a  probe-pointed 
listoury.  Thus  division  may  be  extra-peritoneal.  After  tlie  gut 
las  been  replaced,  the  omentum  is  excised,  or  is  dealt  with  in 
*  manner  suited  to  its  condition  (page  519). 
i  The  Sftc  is  at  last  emptied,  and  tbo  hole  loading  Into  the 
^Women  is  then  plugged  with  a  large  Turkey  sponge  secured 
to  a  holder. 

Tlie  next  step  is  to  excise  the  whole  of  the  sac  and  its 
'«overings,  including  the  elliptical  portion  of  the  .skui,  down  to 
Ae  level  of  the  aponeurosis.  This  may  be  effected  with  the 
■<»Ipel  at  one  sweep. 

The  margins  of  the  ring  are  now  freshened,  as  in  plastic 
Kperations  involving  the  skin,  and  the  opening  in  the  apo- 
lifiiirotic  part  of  the  at>dominal  parietes  is  closed  by  sutures. 
These  sutures  should  be  of  silkwonn  gut.  They  may  be  intro- 
duced on  a  curved  nce<lle  in  a  handle,  or  by  means  of  a  large 
lurved  Hagedom's  needle.  Before  they  are  inserted,  the 
pODge  should  be  removed  and  be  rejilaced  by  the  end  of  an 
Tory  spaiula,  which  wUl  serve  to  protect  the  intestines  from 
BJury.  As  many  sutures  as  possible  shoidd  be  introduced 
efore  any  are  tied.  They  must  bo  closely  jjlaced — four  to  six 
(  the  inch — and  must  include  the  whole  thickness  of  the 
K»neurosis  and  the  peritoneum. 
The   operation  is  concluded   by   suturing   the  skin  and 
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subcutaneous  tissues     The  wound  is  entirely  closed,  »nd  no 
drainage-tube  is  required.     The  dressing  of  the  wound  and  in 
subsequent  treatment  are  conducted  upon  the  lines  ol 
in  other  abdomiiuil  operations. 

It  is  well  that  the  patient  should  wear  a  supporting'  bA 
for  some  months ;  but  in  the  majority  of  the  ca.s« — iwdw '» 
number — in  which  I  have  operated  this  has  been  in  coune^ 
time  dis|)eiised  with. 

4.  Obturator  Hernia. — In  this  fonn  the  ffnt  Map* 
throu^'h  the  obturator  canal,  between  the  horizontal  runtti 
the  OS  pubis  and  the  upjK-rmost  fibres  of  the  obtii 
extemus  muscle.  The  obturator  vessels  may  be  either  loond 
on  the  outer  or  inner  side  of  the  sac,  or  above  or  behind  it. 
Among  the  cases  collected  by  Dr.  Charles 
Jowrn.,  April  19th,  1890)  the  vessels  wore  to 
six  cases,  to  the  outer  side  in  six  cases,  and  Ixfhind  the  sac  in 
three  cases.  The  proximity  of  the  ner\'e  renders  it  nrf 
liable  to  be  pressed  upon,  and  pain  along  the  nerve  is  often  • 
marked  symptom  of  the  rupture. 

The  hernia  presents  beneath  the  pectinous  muscle,  lo  the 
inner  side  of  the  capsule  of  the  hip,  behind  and  to  the  inner 
side  of  the  femoral  vessels,  and  to  the  outer  side  of  th# 
adductor  longus  tendon.  This  hernia  is  more  common  in 
females,  and  it  is  worthy  of  note  that  the  obturator  cwial  »B 
be  examined  to  some  extent  throu^'h  the  vagina 

The  operation  for  exposing  the  hernia  in  on/u,  whensW* 
gulated,  is  carried  out  as  follows  : — 

The  parts  having  been  duly  cleansed,  a  vertical  imniwft 
from  three  to  four  inches  in  length,  is  made  over  the  uiinoui. 
midway  between  the  line  of  the  femoral  ju"tcry  and  the  spiw 
of  the  pubea  The  subcutaneous  tissues  and  fascia  lata  bavifij 
been  divided,  the  upper  edge  of  the  adductor  longus  muscle  i* 
reached.     The  deep  external  pudic  artery  would  prob«})W  be 
severed.     The  upper  border  of  the  long  adductor  is  puDei 
downwards  and  inwards  with  a  wound  retractor. 

The  fibres  of  the  pectineus  muscle  are  cither  sepat&tcd  by 
using  the  handle  of  the  scalpel,  or  are  divided  traoCTenelj. 

The  obturator  muscle  is  then  defined,  and  the  t»c  expmed 
by  a  little  careful  dissection.     The  hernia  may  protrude 
that  muscle  or  through  its  uppermost  fibres. 
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The  thyroid  membrane  is  then  nicked  in  a  downward 
I  dirwtion,  and  the  gut  reduced.  The  sac  may  or  may  not  be 
op*.'ned.  Care  must  be  taken  not  to  wound  the  femoral  or 
I  «aphenous  veins.  In  dividing  the  constriction,  a  lateral  incision 
ihould  be  avoided.  The  sac  may  be  dissected  out,  and  its  neck 
ligatured,  as  was  done  in  Dr.  Firth's  case.  Before  the  wound 
ia  dosed,  a  drainage-tube  should  be  inserted. 

I>r.  Firth  states  {loc.  cit.)  that  out  of  twenty-five  ca.ses 
recognised  during  life,  seventeen  were  subjected  to  operation, 
flight  were  reUeved  by  taxis,  but  only  five  altogether  were 
saved  by  the  two  methods  of  treatment 

The  bowel  may  be  reduced  through  an  incision  made  in 
'  the  median  line  of  the  abdomen,  traction  being  made  upon 
I  the  gut  while  pressure  is  brought  to  bear  upon  the  tumour  in 
I  the  thigh.  This  method  would  appear  to  possess  distinct 
^Advantages  if  carried  out  in  suitable  cases  and  at  an  early 
period  The  operation  has  been  perfonued  by  Mr.  Hilton  and 
by  Mr.  Godlee.     In  both  cases,  however,  death  resulted. 

5.  Other  Ponns  of  Hernia. — It  is  unnecessary  to  allude 
to  other  forms  of  hernia,  which,  although  exceedingly  rare, 
niay  be,  or  have  been,  treated  by  operation 

It  may  suffice  if  reference  bo  made  to  recent  papers  dealing 
'^th  these  hernite. 

Lumbar  Hernia. — Mr.  Macready  {Lancet,  Nov.  8th,  1890) 
048  collected  twenty-five  examples  of  this  hernia.  In  six, 
strangulation  occurred  ;  of  these,  two  were  operated  upon :  one 
•^covered  and  one  died.  One  case  appeared  to  have  been 
•Jntrcated,  and  the  remaining  three  were  successfully  dealt 
*ith  by  taxis. 

Sciatic  Hernia. — M.  Wassiliett'  {Revue  de  Chi/rwrgie,  March, 
91)  describes  a  case  in  which  strangulation  occurred.  The 
was  successfully  reduced.  Ho  enters  fully  into  the 
[ftimtomical  relations  of  this  uncommon  hernia,  and  the 
'operation  which  should  be  carried  out,  should  such  treatment 
demanded. 

Perineal  Hernia. — M.  Winckel  (Annaleti  de  Gyn^cologie, 
Lug.,  1890)  deals  very  fully  with  the  subject  of  this  hernia, 
ith  its  varieties  and  anatomical  relations.  He  advises  the 
ttEoent  of  this  form  of  rupture  by  a  radical  operation. 
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CHAPTER  II. 

The  Operations  fob  the  Radical  Cure  of  Hj:rnia. 

From  the  earliest  days  of  medicine  surgeons  have  con- 
cerned themselves  with  attempts  to  cure  hernia  by  means  of 
operation.  The  methods  either  advised  or  actually  employed 
are  legion,  imd  no  chapter  in  the  hterature  of  surgery  contains 
more  remarkable  measures,  or  more  extravagant  and  varied 
efforts  of  invention. 

Chelius,  in  his  "  System  of  Surgery,"  has  given  a  very 
interesting  history  of  this  strange  development  of  surgical 
practice,  ami  has  endeavoured  to  classify  the  innumerable 
operations  which  the  restless  activity  of  one  generation  after 
anotluT  has  brought  before  the  medical  world. 

The  majority  of  the  methods  of  treatment  are  no  longer  of 
any  but  historical  interest. 

The  treatment  by  increasing  pressure,  which  was  main- 
tained by  means  of  a  conical  linen  pad  until  the  skin 
ulccrutod,  has  been  entirely  abandoned.  The  same  may  be 
said  of  the  terrible  and  barbarous  methods  by  caustics  and 
the  actual  cautery. 

The  method  of  "  healing-in  "  a  detached  portion  of  skin,  or 
of  a  portion  of  infolded  skin,  into  the  abdominal  ring,  was  very 
extensively  practised.  One  of  the  last  of  these  operations, 
that  designed  by  \\'utzer,  was  attended  by  a  slight  success, 
and  the  account  of  the  method  has  but  recently  disappeared 
from  surgical  text-books. 

The  treatment  by  injection  is  of  old  date.      The  fluid 
I  originally  employed  was  red  wina     Injection  methods  have 

^K  been  revived  of  late  years,  and  have  been  advocated  by  several 

^H  surgeons.     But  the  procedure  has  not  met  with  any  general 

^H  support,  and  does  not  compare  favourably  with  other  methods 

^^m  now  in  vogue.     It  is  foimded  upon  prin<^iples  which  are  not 

^H  quite  in  accord  with  the  instincts  and  inclinations  of  modern 
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The  treatment  by  ligature  of  the  sac  is  of  some  antiquity, 
and,  in  view  of  the  operations  now  carried  out,  the  early  modes 
of  eftecting  this  object  are  of  interest. 

Berard  laiil  hare  the  hernial  sac  by  an  incision,  and  sur- 
rounded the  neck  of  the  sac  and  the  spermatic  cord  with  a 
golden  thread.  This  was  drawn  sufficiently  tight  to  close  the 
ring,  but  not  to  compress  the  cord.  This  was  the  method  by 
"  the  golden  puncture."  Pare  separated  the  hernial  sac  from 
the  surrounding  parts,  and  after  tying  it  with  a  leaden  thread 
closed  it  with  the  glover's  suture.  This  was  the  method  by 
"  the  royal  stitcL" 

Sir  Astley  Cooper  dissected  out  the  entire  sac  in  a  case  of 
femoral  hernia,  and  "  passed  stitches  through  its  mouth  so  as 
to  bring  the  edge  into  perfect  contact"  The  wound  healed, 
but  the  hernia  returned.  Petit  carried  out  the  same  operatioa 
Neither  surgeon  formed  a  favourable  view  of  the  measure,  and 
it  was  condemned  by  Lawrence  and  others  of  his  time. 

Within  recent  years  the  development  of  the  operation  for 
the  radical  cure  of  hernia  is  closely  associated  with  the  name 
of  Professor  Wood,  of  King's  College.  He  adopted  a  method 
of  closing  the  hernial  aperture  by  means  of  a  wire  suture 
passed  subcutaneously.  The  procedures  devised  by  Mr.  Wood 
were  ingenious  although  complicated,  and  represented  for 
some  years  the  best  known  means  of  attempting  to  cure 
ruptures  by  operation. 

Wood's  operation,  and  such  like  measures  as  are  founded 
upon  the  principles  underlying  his  operation,  were  never  very 
extensively  adopted,  and  it  may  be  said  that  they  have  now 
given  place  to  simpler  and  surer  modes  of  treatment. 

With  the  advent  of  antiseptic  surgery  and  of  improved 
methods  of  treating  wounds,  there  soon  arose  a  series  of 
operative  measures,  from  which  those  procedures  which  are 
now  in  extensive  use  have  been  rapidly  developed.  ITie  work 
of  Sir  Joseph  Lister  rendered  these  operations  possible,  and 
conspicuous  among  the  pioneers  of  the  modem  operation  is  Mr. 
Mitchell  Banks.  Mr.  Banks  was  one  of  the  earliest  and  fore- 
most operators,  and  to  him  is  largely  due  the  credit  of  demon- 
strating the  possibility  of  what  may  be  termed  the  open 
method  of  operating. 

Within  the  last  ten  years  the  "  radical  cure  "  of  hernia  has 
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been  developed  witli  reiimrkable  rapidity  and  vigour,  ind  u»* 
operations  whicli  mo  included  under  that  name  tr»  ftO* 
ETdong  the  most  siiccossfnl  in  surgery. 

It  is  ackuuwledged  that  the  term  "radical  cure"  ispossiblr  * 
little  too  ambitious,  and  it  has  had  to  be  pointed  out  by  rnty 
operator  that  the  methods  employed  are  not  infallible.  Stilt< 
every  year  that  passes  gives  to  these  measures  a  betUT  tluti 
to  a  title  with  which  they  have  been  associated  from  ihii 
bc'rinninj'. 

Without  entering  into  the  circumstances  in  which  theea* 
operations  are  performed,  it  is  only  necessary  to  point  <a 
that   they  are  restricted  to   certain   selected   cases,  and  »ro 
not  adapted  for  indiscriminate  employment 

It  would  be  out  of  place  to  attempt  even  to  enumertte  tit* 
very  many  operations  that  have  been  described  under  ih* 
title  of  radical  cures  for  hernia. 

A  large  nmuber  are  insignificant  mo<lifioatiou8  of  previous 
and  more  or  less  well-known  operations.  It  is  probable  that 
few  operating  sm-geons  atlhero  precisely  to  any  one  niullnwl. 
nor  is  it  to  be  expected  that  they  would  carry  oai  tJ»Ja 
operation  at  all  times  upon  tho  exact  lines  laid  down  br 
the  originator.  Tlie  principles  underlying  ihe  Tiri<^ 
methods  employed  remain  unchanged,  while  the  actual  rm*f« 
ojir.randl  must  of  necassity  be  mo(htied  by  the  partieulv  «l^ 
gical  habits  of  each  operator. 

Methods  of  Operating. — The  following  methods  of  oiierat- 
ing  will  be  described  : — 

1.  Mitchell  Banks's  operatioa 

2.  Barker's  operation. 

3.  Ball's  operation. 

4.  Macewen's  operation. 

5.  Modified  procedures  adapted  to  cases  of  string* 

lation. 
A  brief  preliminary  description  of  the  first  four  of  ^^ 
operations  may  be  given. 

1.  Mitchell  Banks' 8. — The  sac  is  exposed  and  aepttl^ 
Irom  the  surrounding  part.  A  hgature  is  ap])lied  nmA  «* 
neck  high  up.  'llie  sac  below  the  ligature  is  removed.  ^ 
inguinal  ring  is  closed  by  silver  sutures,  which  are  left  in  p<»iu* 

2.  BaTlt'i'x. — This  is  a  raivlification  «if  the  abore.   Th 


\ 


RADICAL    CUBE   OF  BERNTA. 


ISS 


neck  of  the  sac  is  Ligatured,  and  the  sac  below  the  ligature  is 
divided,  but  it  is  not  dissected  out.  The  hernial  orifice  is 
closed  by  means  of  the  suture  used  to  ligature  the  neck  of  the 
sac,  the  stump  of  the  sac  acting  as  a  plug. 

3.  Ball's. — The  sac  is  well  separated  up  to  the  abdominal 
part  of  the  neck.  It  is  then  twisted  aroimd  its  own  axis,  and 
the  fundus  having  been  cut  away,  the  twisted  stump  i.s 
secured  in  aitu  by  sutures  which  pass  through  the  margins  <i( 
the  hernial  ring. 

4.  Macevmi^. — The  sac  is  dissected  out  and  separated 
from  its  connections.  It  is  then  puckered  up  by  lueans  of  a 
suture,  and  is  so  drawn  upvrards  as  to  form  a  pad  upon  the 
abdominal  asjiect  of  the  hernial  opening.  The  ring  and  canal 
are  then  closed  by  means  of  sutures. 

The  methods  dealt  with  will  be  described  as  they  apply  to 

THE   RADICAL  CURE   OF   INGUINAL   HERNLA. 

1.  Mitchell  Banks's  Operation. — The  parLs  having  been 
shaved  and  well  cleaned,  the  sac  is  exposed  through  the 
ijsiial  incision,  and  all  bleeding  is  controlled  before  the 
sac  is  opened.  The  sac,  when  reache<l,  is  carefully  separated 
from  the  surroimding  tissues.  "  At  its  lowest  part  the  .sac  is 
always  more  or  less  adherent  to  the  timica  vaginalis,  and  at 
that  point  requires  very  careful  separation,  otlierwise  the 
tunica  and  its  contained  testicle  are  apf.  to  be  pulled  bodily 
out  of  the  scrotum.  As  regards  the  structures  of  the  cord,  the 
only  one  about  which  there  need  be  any  anxiety  is  the  vaa 
deferens.  Very  early  in  the  process  of  clearing  the  sac  it 
ought  to  be  found,  and  kept  carefully  in  view  during  the  whole 
operation.  As  for  injury  to  the  vessels  or  other  constituents 
of  the  cord,  tliLs  does  not  seem  to  afl'ect  the  testicle  at  all.  In 
the  case  of  congenital  inguinal  hernise,  there  is  always  much 
more  difficulty  in  separating  the  cord  than  in  any  other  form  ; 
and  in  yoimg  children,  in  whom  the  peritoneal  tube  is  very 
thin,  it  is  most  difficult 

"  In  congenital  herniie  it  is  necessary  to  divide  the  tube  a 
little  way  above  the  testicle,  so  as  to  make  a  tunica  vaginalis, 
which  ought  to  be  stitched  up  with  fine  catgut.  The  rest  of 
the  tube  is  then  stripped  up  to  the  ring,  and  tied  and  cut  off 
in  the  usual  manner.     When  the  sac  has  been  dissected  out 
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and  the  contained  bowel  pushed  up  into  the  abdomen,  there  is 
often  a  strong  temptation  to  ligature  at  once  without  opening 
it  I  think  the  sac  should  always  be  opened  and  examined, 
because,  although  one  may  feel  absolutely  certain  that  no 
bowel  remains,  there  is  often  a  very  thin  shp  or  tag-end  of 
tiattened  omentum  lying  just  outside  the  ring  and  adherent 
around  the  neck  of  the  sac.  Now  if  this  be  cut  across  with 
the  sac,  its  inner  end  still  remains  attached  to  the  abdominal 
wall  opposite  the  internal  inguinal  aperture,  and  acts  as  a 
pioneer  for  more  omentum  and  for  bowel  to  come  down. 
Concerning  the  removal  of  omentum,  whether  arlhorent  or  not, 
not  the  slightest  dread  need  be  entertained  of  cutting  away 
any  amount  of  it.  .  .  .     {See  page  519.) 

"  The  sac  having  been  thoroughly  separated  and  opened,  and 
its  contents  having  been  disposed  of,  it  should  be  well  pulled 
down  and  tied  as  high  up  as  possible,  whether  at  the  femoral 
or  the  inguinal  apertures.  The  great  object  of  the  whole  pro- 
ceeding is  to  restore  a  unifonu  surface  to  the  peritoneal 
wall ;  ami  henoe  the  higher  up  the  sac  is  tied,  the  better  is  the 
chance  of  this  being  permanent. 

"  Turning  next  to  the  pillars  of  the  ring,  I  employ  two, 
three,  or  four  silver- wire  sutures  to  puO  them  together. 
These  are  inserted  with  a  curved  needle  in  a  handle.  Room 
must,  of  course,  bo  left  at  the  lower  part  of  the  ring  for  the 
spermatic  cord  to  pass  through.  The  wire  should  be  thick — 
so  thick  that  a  single  knot  on  it  will  suffice  to  make  it  hold 
without  any  second  knot  or  without  twisting.  Then  it  should 
be  cut  very  close  to  the  knot,  so  as  to  leave  no  sharp  project- 
ing ends." 

These  deep  sutiures  are  left  in  position.  They  are  intended 
to  hold  the  pillars  of  the  ring  together,  and  are  not  introduced 
wiLh  the  idea  that  they  will  lead  to  a  union  of  one  pillar  with 
the  other. 

In  cases  of  largo  inguinal  hernia,  care  must  be  taken  that 
the  epigastric  arterj-  is  well  pushed  aside  before  the  needle 
carrying  the  deep  sutures  is  thrust  through  the  tissues.  The 
operation  is  completed  by  uniting  the  skhi  wound  with 
Bui»erficial  sutures. 

When  an  undescended  testicle  exists  in  connection 
an   inguinal   hernia,   it   is   belter   always   that    the 
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iould  bo  removed  at  the  time  that  the  operation  for  radical 
lir^  is  carriefl  out. 

The  wound  is  dressed  in  the  usual  way.     A  drainage-tube 
not  required,  or,  if  introduced,  may  be  removed  at  the  end 
t-w-enty-four  hoiu-s. 
Good  jjrossuro  should  be  kept  up  by  means  of  a  spica 
iclage.    The  after-treatment  is  conducted  upon  the  same 
les  as   are   observed  after  the  operation  for  strangulation. 
Banks  advises  that  all  patients  should  wear  a  light  sup- 
>rt  after  the  operatioa 

2.  Barker's  Operation. — This  procedure  closely  resembles 
lat  just  described.  The  details  of  the  operation  are  thus 
given  by  the  author  (Brit.  Med.  Journ.,  Dec.  3rd,  1887), 
The  silk  used  is  of  the  hard  twisted  variety : — 

"  The  first  step  is  the  exposure  of  the  sac  close  to  the 
inguinal  opening.  Thi.s  is  done  through  the  usual  herniotomy 
incision  in  the  direction  of  the  cord.  The  neck  of  the  sac 
is  cleared  by  careful  peeling  with  the  thumb-nail,  special  care 
lieing  taken  to  disturb  the  vas  deferens  and  the  nervous 
•ttd  vascular  structures  of  the  cord  as  little  as  possible.  A 
Mout  silk  thread  is  now  passed  imder  the  neck  of  the  sac 
close  to  the  external  ring,  great  care  being  taken  that  the 
'»8  deferens  is  not  included.  Before  this  thrt.>ad  is  tied 
round  the  neck  of  the  sac,  the  latter  is  opened  longitudinally 
Wow  the  thread,  sufficif-ntly  to  see  clearly  that  the  neck  is 
fi^  from  gut  or  omentum,  which,  if  present,  is  reduced 
completely,  or  the  omentum  may  be  cut  away  When  the 
"iwsk  is  quite  clear,  tho  thread  is  tie<l  firmly  round  it  en 
"Klasr,  the  threads  being  left  uncut  for  the  prescnL 

"The  sac  is  now  cut  across  half  an  inch  below  the  point  of 

j'ffatiu'e,  and  the  lower  scrotal  portion  is  left  to  take  care  of 

iLs<!l£    I  have  never  been  able  to  see  any  possible  gain  from 

*iissecting  it  out,  and  I  have,  I  believe,  seen  injurious  effects 

follow  from  the  laceration  of  the  scrota!  tissues  consequent 

Ml  dissecting  it  out.     One  of  the  threads  hiuiging  from  the 

ttump  of  the  neck  of  the  sac  is  now  threaded  in  a  Liston's 

^•^dle,  and  the  latter  is   passed  up    tlie   inguinal    canal    in 

fpmi  of  the  vas,  guided   by   the   left   index   finger,  which 

pushes  the  stump  of  the  sac  before  it,  and  feels  for  the  inner 

upect  of  the  abdominal  opening — that  is,  the  internal  ring. 
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Here  the  needle  is  forced  through  one  border  of  the  re^ 
and  out  through  the  external  oblique  musole.  Il  is  thM 
unthreaded  and  wnthdrawn,  and  is  again  filled  with  the  other 
thread  hanging  from  the  stump  of  the  saa  This  is  now 
carried,  in  the  same  way  as  the  first,  up  tlio  inguiniJ  cuul 
through  tlio  border  of  the  0{>ening  opposite  to  that  in  whuli 
its  fellow  alreiwly  lies,  and  through  the  external  oblique,  i» 
before.  Both  threads  being  now  pulled  u{>on.  the  stump  of 
the  sac  is  drawn  well  within  the  ab<loiiieii ;  and  when  the 

threads  are  knotted  swurelt. 
the  first  step — namely,  th«t  ot 
closing  the  internal  rinsT— ** 
complete  (Fig.  3.S6). 

"  Tlie  neetUe  is  now  xnae^ 
with  another  piece  of  silk.  «iwl »'' 
carried  up  the  canal  as  before, 
guided  by  the  left  indi'X  linyrt", 
which    kwjjs    the   va»  oul  flJ 
the  way.     It  is  then  uudt  t* 
transfix  the  wall  of  the  canti 
to    the    ojjerator'a    right,  »wl 
appear  on  the  exlfnial  oliliijBf 
:ibout   a   quarter   of  an  iitdt 
below  the  first  thread     fio* 
the   lhrea<l  is  seized  aad  ilv 
needle  b  withdrawn  into  iV 
canal,  and  then  f<'      "    '    njfc 
the  outer  wall  of  i** 

the  operator's  loft  It  if  no* 
unthri«a<led  and  wiihdni«.W 
be  used  with  a  fresh  piece  of  silk  in  the  same  way,  f«» 
third  8tit<;h  a  quarter  of  an  inch  from  tho  I»«L  In  ti* 
way  from  four  to  seven  stitches  are  passed  through  ll* 
oppost^^d  walls  of  the  inguinal  canal,  mitil  <tiUy  eu<'Ui:l» 
room  is  left  for  the  structures  of  the  cord  to  pflss  out 
(Kig.  38(>).  Tho  threads  (all  still  untied,  except  the  lin«t)MV 
now  examined,  to  see  that  they  are  all  in  front  of  the  eotd.*!)" 
then  are  tied  from  above  downwards  one  aft«sr  the  otba 
Before  this  is  done,  of  course,  all  1)1o<m1  or  serum  Is  can-fuUj 
spongeil  away  from  ever}   part  of  llie  womid.     Tlio  tlinai' 
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are  then  cut  short,  and  stitches  are  passed  through  the  lips  of 
the  skin  wound.  A  sponge  is  lot't  in  the  latter  imtil  all 
these  are  in  ailu,  and  is  only  removed  as  they  are  tied. 

"  All  drainage  is  unnecessary  in  almost  all  these  cases  if  the 
wound  is  completely  dried  up  to  the  moment  of  closure,  and  is 
well  patMed  with  antiseptic  wool  from  the  first  But  a  strand 
of  gut  or  silk  may  be  left  in  the  lower  angle  if  there  is  any 
doubt  upon  this  point.  A  carefully-adjusted  salinyhc  wool 
dressing,  and  tirm  bandaging  complete  the  operation.  This 
dressing  is  usually  left  for  a  week  or  ten  days  untouche<l,  and 
on  its  removal  the  wound  is  found  ahnost  invariably  perfectly 
heitlcd,  and  the  stitches  through  the  skin  may  be  reuioved. 
The  patient  should  remain  recumbent  for  three  weeks  or  a 
month  from  the  time  of  the  operation,  so  that  the  parts  may 
have  no  straia" 

The  skin  sutures  are  removed  between  the  tenth  and  the 
fourteenth  day.  Primary  healing  is  the  nde.  In  a  few 
instances  the  deep  silk  sutures  have  supjiurated  out. 

No  truss  or  support  is  used  after  the  parts  have  healed 
soundly. 

3.  Ball's  Operation. — The  following  description  of  the 
methotl  carried  out  by  Dr.  C.  B.  ]ia.\l  is  derived  from  the 
author's  account  ])ublished  in  the  Britwh  Medical  Jov/nial 
for  Dec  10th,  18S7  :— 

"1.  The  sac  must  be  completely  isolated  from  the 
stnictures  comprising  the  spermatic  cord ;  this,  which  is 
lTOf|uently  a  matter  of  considerable  ditficulty,  must  bo  done 
verj'  thoroughly  ;  for  this  dissection  I  have  found  a  narrow- 
bladed,blutit-poin  ted  scissors  the  most  convenient  instrument; 
by  means  of  the  linger  the  separation  can  be  carried  up  right 
to  the  internal  abdouiinal  ring,  ami  the  peritoneum  loosened 
from  its  attacliments  for  a  little  distance  from  that  opening. 

"  2.  Having  jiscortained  tliat  the  sac  is  empty  (by  opening 
it  if  necessary),  grasp  its  neck  with  a  broad  catch-forceps,  and 
gradually  twist  it  up ;  while  this  is  being  done,  the  left  fore- 
finger should  be  used  to  free  the  upper  portion  of  the  neck 
In  ordinary  cases  four  to  five  complete  revolutions  are 
sufficient,  but  this  in  great  measure  depends  upon  the  thick- 
ness of  the  sac,  and  the  portion  of  it  to  which  the  torsion 
forceps  is  applied ;  the  twisting  should    be  continued  until  it 
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is  felt  to  be  quite  tight,  and  that  any  further  torsion  woi 
produce  rupture. 

"  3.  The  torsion  forceps  is  now  transferred  to  an  assistant, 
who  is  to  maintain  the  twist ;  a  stout  catgut  ligature  is 
placed  round  the  twisted  sac  as  high  up  as  possible,  tied 
ti;^htly,  and  the  ends  cut  oft'  short 

"  4.  Two  sutures  of  strong  aseptic  silk  are  now  passefl 
through  the  skin  at  a  distance  of  about  an  inch  from  tlie 
outer  margin  of  the  wound,  through  the  outer  pillar  of  the 
ring,  throu'j;h  the  twisted  sac  in  front  of  the  catgut  suture, 
and  then  through  the  inner  pillar  of  the  ring  and  skin  upon 
the  inside.  As  these  sutures  eft'ectually  prevent  the  sac  from 
untwisting,  it  may  now  bo  cut  off  in  front  of  them  ;  and  a  cat- 
gut drain  is  brought,  out  through  a  si  parato  opening  at  the 
back  of  the  s<;roimii,  and  the  two  sutures  closed  over  lead 
plates  (Fig.  35(i),  which  lie  at  right  angles  to  the  woimd.  If 
necessary,  a  point  or  two  of  suportirijil  suture  may  be  put  in 
to  close  the  wound  completely  (l'"ig.  35ti,  u).  Dry  dressings  are 
employed,  retained  by  a  double  spica  bandage,  which  is 
painted  over  with  a  solution  of  silicate  of  potash ;  this  keeps 
the  dressings  in  place,  and  the  parts  effectually  at  rest.  The 
after-pain  is  not  very  severe. 

"As  a  usual  result  the  dressings  are  allowed  to  remain  on 
for  ten  days  or  a  fortnight,  after  which  time  the  wound  is 
•commonly  foimd  healed,  and  the  sutures  can  be  removed ;  of 
course,  should  the  temperature  go  up,  or  discharge  appear,  the 
dressing  must  be  taken  down  earlier, 

"  The  iumiediatu  effect  of  this  procedure  is  best  studied 
upon  the  dead  subject,  and  I  have  had  four  opportunities  of 
thus  investigating  it.  The  operation  was  jierforiiied  as  above 
described,  and  tlie  abdoiiiou  wus  theii  laid  oj>en,  and  the 
hernial  oritiee  uispected  from  above ;  in  each  case  it  was  foimd 
that  the  peritoneum  was  thrown  into  a  number  of  spiral 
folds  radiating  from  the  internal  abdominal  ring  in  all 
flirections.  These  extended  for  a  distance  of  over  four  inches, 
and  in  two  instances  were  ob.served  to  pass  over  the  internal 
abdominal  ring  of  the  opposite  side.  The  entire  length  of  the 
inguinal  canal  was  occupied  by  the  twisted  sac,  which  com- 
pletely tilled  it,  and  the  sides  of  the  inguinal  canal  were 
closely  approximated.  There  was  no  depression  at  the  internal 
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abdominal  ring ;  indeed,  this  portion  was  more  prominent 
than  the  rest  of  tho  peritoneum  in  the  ueighLourhood.  This 
can  readily  be  iinderslond  from  tho  way  in  which  the  final 
sutures  are  passed,  which  have  the  effect  of  pressing  back  the 
twisted  cord  towards  the  abdominal  cavity. 

"  Some  surgeons  have  expressed  a  fear  that  in  twisting  up 
the  sac  there  would  be  danger  of  including  a  portion  of  the 
intestine,  and  so  strangulating  it ;  this,  however,  I  am  con- 
vinced is  quite  impossiljlc  if  the  sac  is  first  thoroughly 
emptied,  and  the  twisting  carehdly  followed  and  guarded  by 
the  left  forefinger. 

■'  In  the  treatment  of  bubonocele,  a  difficulty  may  be 
foimd  fi-om  the  fact  that  siithcient  of  the  fundus  of  the  sac 
does  not  protrude  from  the  external  aMoniinal  ring  to  pennit 
of  efficient  torsion  ;  or  when  the  sac  is  very  smidl,  and  returns 
with  the  hernia,  it  may  be  quite  impossible  to  twist  it.  Upon 
two  occasions  this  difficulty  has  occurre<l  to  mo,  but  it  must 
be  remembered  that  in  this  class  of  case  it  is  only  in 
exceptional  circutustances  that  the  operation  for  radical  cure 
is  called  for;  a  tniss  usually  perfectly  f^outrols  the  nqiture.  It 
is  the  very  large  and  bulky  iH-rnite  that  are  the  real  test  of 
any  operation  of  the  kind ;  and  in  these  cases  torsion  of  the 
sac  answers  admirably,  and  I  believe  that  tho  only  contra- 
indication to  operation  on  account  of  size  is  that  very-rarely- 
met-with  condition  in  which  the  abdominal  cavity  has  become 
so  contracted  that  the  hernia  is  ineupable  of  being  replaced 
within  it 

"  A  luodification  of  the  above  jirocedm^  is  obviously 
necessary  in  the  case  of  congenital  hernia,  and  upon  four 
occjLsions  I  have  treated  this  form  successfully.  The  sac  is 
divided  circumfcreutially  elo.se  to  the  testicle,  and  the  serous 
lining  of  the  ujiper  portion  is  stripped  of^"  from  the  inside, 
separated  well  up  to  the  internal  ring,  and  twisted  as  before. 

"  In  my  first  ease  I  sutured  up  the  lower  portion  to  form  a 
tunica  vaginalis ;  but,  as  it  was  followed  by  acute  hydrocele 
and  suppuration,  I  have  discontinued  the  practice,  and  now 
only  take  care  that  the  drain  eomumnicates  with  it.  In  the 
first  case  upon  which  I  operated  there  was,  in  addition  to  a 
very  largo  right  inguinal  hernia,  a  bubonocele  uj)on  the  left 
side,  and  I  was  very  much  surprised  to  tind  that  the  twisting 
3  } 
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of  the  livi-ge  hernia  effectually  cured  the  one  upon  ihe'i , 
side  ;  this  I  consider  to  be  the  most  conclusive  proof  of  il* 
far-reaching  effect  of  torsion. 

"  When  both  the  hemiii;  descend  into  the  scrotum,  it  * 
of  course,  too  much  to  expect  that  twisting  one  will  p" 
sufficient.  I  liave  only  operated  upon  one  such  ease,  anil  il» 
first,  operation  deci-eused  decidedly  the  hernia  ujnm  ^ 
opposite  side  ;  at  a  subsequent  period  the  second  rupturw  "» 
also  twisted.  I  do  not  think  that  there  would  be  any  iibj«'ii«i 
to  performing  both  operations  iiiuul- 
tiuieously.  In  a  single  insianct?  tk 
hernia  was  complicated  with  a  Lug" 
hydrocele  upon  the  same  side  Thi» 
was  radically  cured  by  the  drain  being 
brought  through  the  hj'drocclc  «t  tk 
same  time  that  the  hernia  wa.s  twistti' 
4.  Macewen's  Operation.  —  Tin 
parts  are  tirst  shaved,  and  the  ska 
tlu>roughlj'  cleansed  and  washed  «fill> 
an  antisejitic  solution. 

Tlie  limb  on  the  affecteil  "''■'  ^ 
flexed  at  the  knee  by  a  pillow 

The  needles  emjiloye*!  are  Nlii'*" 
in  Fig.  387.  They  arc  right  ami  It* 
needles,  and  are  made  from  ou«  pi** 
of  steel. 

The  bowel  having  been  rwl'iwd 
the  ordinary  incision  is  made  to  exp* 
the  abdominal  ring.  The  sac  uA  W 
contents  are  then  explored,  and  tw 
alxlomiuid  aspects  of  the  iotenul  (isd 
and  the  jKjsition  of  the  ejii  r<«y 

are  investigated   by   the        .        iktft 
duced  through  the  canaL 

The  operation  may  then  be  divided  into   two  p; 
one  relating  to  the  esUibhshment  of  a  piwl  on  the  abdi 
aspect  of  the  internal  ring,  the  other  to  tlie  clusuro  of 
inguinal  canal. 

The  steps   of  the  operation  are   thus  descril'od   bt 
Mace  wen  {Brit.  Med.  Jowm.,  Dec  lOth.  1887) : — 


Pig.       .W7.  --  macewdi'b 

BEIUtU    KEEDLES,    BIORT 
AMD  Lurr, 
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"A.  The  Forination  of  a  Pad  <yti  the  Abdnmiiuil  Stir/ace 
of  the  Oircumferenve  of  fhe  Intei'val  Rlnij. — (1)  Free  and 
elevate  the  distal  extremity  of  the  sac,  preservuig  along  with 
it  any  adipose  tissue  that  may  be  adherent  to  it ;  when  this 
is  done,  pnli  down  the  sac,  and,  while  Difiiiitiiiiiing  tension 
upon  it,  introduce  the  index  ringer  into  the  inguinal  canal, 
separating  the  sac  fi-oni  the  cord  and  from  the  parietes  of  the 
canal. 

"  (2)  Insert  the  index  finger  outside  the  sac  till  it  reaches 
the  internal  ring  ;  there  sepanUe  with  its  tip  the  peritoneum 
for  ahout  half  an  inch  round  the  whole  abdominal  aspei-t  of 
the  eircuujftTfnce  of  the  ring. 

"  (3)  A  stitch  is  secured  tirmly  to  the  distal  oxtn-mily  of  the 
sac.     The  end  of  the  thread  is  then  pi>sse<l  in  a  proximal 


Fig.  .'iflS.— MACEWEN'8  opebatioh. 
p'hf  tav  transfixed  uid  dikwn 
into  foldii. ) 


Fig.  389.— xaccwbn'b  opESATnnr. 
(The  pwl  cnrerini;  the  abdominal 
■uiHvt  of  the  intomal  ring.) 


direction  several  times  through  the  sac,  so  that,  when  pulled 
upon,  the  sac  becomes  folded  upon  itself,  like  a  curtain 
(Fig.  388). 

"  The  free  end  of  this  stitch,  threaded  on  a  hernia  neeidle. 
is  introduced  through  the  canal  to  the  abdominal  aspect  of 
the  fascia  triuisver^alis,  and  there  pen<'lrat«'s  the  anterior 
alidiuninal  wull,  about  an  innti  above  the  uppi-r  border  of  the 
internal  ring.  The  wound  m  the  skin  is  pulled  u{>wards,  so 
as  to  ftllnw  the  point  of  the  needle  to  project  through  the 
abdiiminal  uiusi'Il-s  without  penetrating  the  skin. 

"  The  thread  is  reliev<Hl  frum  the  extremity  of  the  needle 
when  the  latter  is  withdrawn.  The  thread  is  pulled  through 
J  J  -^ 
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the  abdouiinal  wall ;  an<l  when  traction  is  made  upon  it,  the 
Sftc,  wrinkling  upon  itself,  is  thrown  into  a  series  of  folds,  its 
distal  extremity  being  drawn  furthest  backwards  and  upwards. 
An  assistant  maintains  traction  upon  the  stitch  until  the 
introduction  of  the  sutures  into  the  inguinal  canal ;  and  when 
this  is  completed,  the  end  of  the  stitch  is  secured  by  intr»>- 
ducing  its  free  extremity  several  times  through  the  superticial 

layers  of  the  external 
obUque  muscles.  A  pad 
of  peritoneum  is  then 
placed  upon  the  ab- 
dominal side  of  the  in- 
ternal opening,  where, 
owmg  to  the  abdomi- 
nal aspect  of  the  cLr- 
cutulbrence  of  the 
internal  ring  having 
been  refreshed,  new 
adhesions  may  form 
(Fig.  389). 

"  B.  The  Clo»wre  of 
the  Iiujuiaal  Canal. — 
The  sac  having  been 
returned  into  the  ab- 
domen and  secured  to 
the  abdominal  circum- 
ference of  the  ring,  this 
aperture  is  closed  in 
front  of  it  in  the  fol- 
lowing manner : — The 
finger  is  introduced 
into  the  canal,  and  lies 
between  the  inner  and 
.  lower   borders   of  the 

internal  ring,  in  front  of  and  above  the  cord.  It  makes  out 
the  position  of  the  epigastric  artery,  so  as  to  avoid  it.  The 
threaded  hernia  needle  is  then  introduced,  and,  guided  by  the 
index  finger,  is  uiafle  to  penetrate  the  conjoint  tendon  in  two 
places ;  first,  from  without  inwar.ds,  near  the  lower  border  of 
the  conjoint  tendon ;  secondly,  from  within  outwards,  as  high 
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Fig.  390, 

a,  Point  at  wlucli  dnublo  peneti-ation  of  the  oon- 
joiued  t«ndon  is  amde,  oiid  site  of  the  loop  on 

the  abdominal  aspect  of  ( 

from  lower  boriuT  of  uonji 

carried  through  the  onter  pflLir  uf  the  ring, 


t  of  that  tendon ;  A,  Thread 
conjoined  tendon  being 
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up  as  possible  on  the  inner  aspects  of  tlie  canal  (Fig.  300.  a) 
This  double  penetration  of  the  conjoint  tendon  is  accomplished 
by  a  single  screw-liko  turn  of  the  instrument  One  sin<»lo 
thread  is  then  withdrawn  from  the  point  of  the  ncedl<>  by 
the  index  finger ;  and  when  this  is  accomplished,  the  nt.-cdle, 
along  with  the  other  extremity  of  the  thread,  is  removed. 
The  conjoint  tendon  is  therefore  penetrated  twice  by  this 
thread,  and  a  loop  left  on  its  abdominal  aspect  (Fig.  390,  «). 

"Secondly,  the  other  hernia  needle,  threaded  with  that 
portion  of  the  stitch  which  comes  from  the  lower  border 
of  the  conjoint  tendon, 
guided  by  the  index 
finger  in  the  inguinal 
canal,  is  mtruduced  from 
within  outwards,  through 
Poupart'sliganunt,  which 
it  penctrutes  at  a  point 
on  a  level  with  the  lower 
stitch  in  the  conjoint 
tendon  (Fig.  3D0,  h).  The 
needle  is  then  completely 
freed  from  the  thread  and 
withdrawn. 

"Thirdly,  the  needle 
is  now  threadctl  with  that 
portion  of  the  catgut 
which  protru<h's  from 
the  upper  l)or(ler  of  the 
conjoint  tendon,  and  is 
introduced  from  within 
outwards  through  the 
transversolis  and  inter- 
nal oblique  muscles,  and 
the  aponeurosis  of  the 
external  oblique  at  a  level  corresponding  with  that  of  the 
upper  stitch  in  the  conjoint  tendon.  It  is  then  quite  freed 
fron>  the  tlirejid  and  withdrawn  (Fig.  391). 

"  There  are  now  two  free  ends  of  the  suture  on  the  outer 
surface  of  the  external  oblique,  and  these  are  continiious  with 
the  loop  on  the  abdominal  aspect  of  the  conjoint   tendon 
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(Fig.  391).  To  I'oinplete  the  suture,  the  two  free  ends  are 
drawn  tightly  together  and  tied  in  a  reef  knot  This  unite* 
finiily  the  internul  ring. 

"  The  sivme  stitoh  may  be  repeated  lower  down  the  connJ  if 
thought  desirable.  In  adults  it  may  be  well  to  do  so  wlien 
the  gap  in  the  abdominal  piU"iftes  is  wide.  The  pillars  of  the 
external  ring  may  likewi.^  be  brought  together. 

"  In  order  to  avoid  compression  of  the  cord,  it  ought  to  be 
examined  before  tightening  each  stik^li.  The  cord  ought  to 
lie  behind  and  below  the  sutures,  and  be  freely  movable  in 
tlie  cauaL  It  is  advisable  to  introduce  all  the  necessary 
sutures  before  tightening  any  of  them.  When  this  is  done, 
they  might  be  all  experimentally  drawn  tight,  and  maintained 
so,  while  the  operator's  Hnger  is  introduced  into  the  canal  to 
ascertain  the  result.  If  sati.sfactor}',  they  are  then  tied,  btigin- 
ning  with  the  one  at  the  internal  ring,  and  taking  up  in  order 
any  others  which  may  have  been  introduced.  In  the  great 
majority  of  cases  the  stitch  in  the  internid  ring  is  all  that  is 
reijuired. 

"  During  the  operation  the  skin  is  retracted  from  side  to 
side,  to  bring  the  p.irt.s  into  view,  and  to  enable  the  stitches  to 
be  fixed  subcutimeou.sly.  When  the  retriwtion  is  relieved,  the 
skin  falls  into  its  normal  position,  the  wound  being  opposite 
the  external  ring.  Tlio  operation  is  therefore  partly  sub- 
jutaneous." 

A  drainage-tube  is  introduced  into  the  lower  part  of  the 
woimd,  and  the  skin  incision  is  closed  by  a  few  chromicised 
catg^it  .sutures. 

The  witund  is  dnssed  in  the  usual  way,  and  is  supported 
by  a  firm  pad  and  bandage. 

It  will  lie  ob.served  that  the  external  wound  is  small 
It  is  described  as  "  sutficient  to  expose  the  external  abdominal 
nng. 

After-ireatment. — When  no  contrary  indication  exists, 
the  dressings  are  left  undisturbed  for  fourteen  to  twenty-one 
days.  From  foiu*  to  six  weeks  after  the  operation  the  patient 
is  allowed  to  rise  from  bed,  but  ho  Ls  not  permitted  to  work 
until  tlie  end  of  the  eighth  week. 

Adults  engaged  in  laborious  occupations  are  advised  to 
wear  a  bimdage  and  ptid  as  a  precautionary  measure.    Those 
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who  are  not  so  engaged  are  not  required  to  wear  a  belt  except 
wlieii  of  very  lax  habii.  All  are  reconimeiided  not  to  ovor- 
striiin  themselves.  In  the  iiiajorily  of  children  (six  to  tour- 
teen  years)  the  closure  is  so  complete  and  firm  that  further 
treatment  by  pad  or  belt  is  ijuite  unnecessary. 

In  conr/evittil  iHijuindl  herniti  the  sac  is  first  isolated 
from  the  cord.  As  this  structure  is  generally  intimately  con- 
nected with  the  posterior  surface  of  the  sai-,  often  by  close 
organic  mlhesion,  the  sac  should  bo  divided  longitudinally  by 
two  parallel  incisions,  one  on  each  side  of  the  cord,  and  the 
latter  permitted  to  lie  behind  clear  of  the  sac.  The  isolated 
sac  should  then  be  divided  triu».svfrsc>!y  about  an  inch  above 
the  testicle.  Tlio  lower  ])art  is  formed  into  a  tunica  vaginalis. 
The  upper  is  pulled  down  as  far  as  possible,  and  dealt  with 
quite  as  the  si\c  of  an  acquired  hernia,  a<lditi(tuu!  precuutions 
being  necessary  to  clear  the  cord  at  the  internal  abdominal 
ring.  It  is  freed  of  its  connections,  and  placed  as  a  pnd  on 
the  abdtiniimil  aspect  of  the  circmnfercnce  of  the  intenial 
ring. 

5.  Modified  Procedures  adapted  to  Cases  of  Strangula- 
tion.— Any  I'lic  lit"  the  above  di'scribeil  ojierations  may  be,  and 
has  been,  carried  out  in  cases  where  the  hernia  is  exposed  for 
the  purpose  of  relieving  acute  strangidatioa 

It  will  be  obvii)Us,  however,  that  in  many  cases  of  strangu- 
lation the  time  s]icnt  over  the  tqicration  is  of  cuiisidei'able  im- 
portaui-e,  and  that  in  a  patient  who  is  greatly  exhausted  by  a 
long  continuance  of  urgent  symptoms,  it  woulti  not  be  wise 
to  attempt  to  carry  out  so  elaborate  an  operation,  for  example, 
as  that  last  described. 

In  certain  of  the  most  severe  cases  the  gut  is  found  to  be 
gangrenous,  and  the  question  of  an  operation  for  radical  cure 
does  not  arise.  To  render  it  possible,  the  gut  would  have  to  be 
resected,  and  the  divided  ends  united;  the  parts  would  be 
restored  to  the  abilottioii.  and  iheu  the  treatment  of  the  sac, 
which  had  conluiued  the  putrid  bowel,  could  be  commenced. 
Upon  such  a  long  and  hazardous  procedure  few  surgeons 
wouhl  jtrobably  care  to  enibark,  especially  as  the  patient 
would  be  already  much  exhausted. 

In  ca.scs  which  are  less  ui^cnt,  but  are  still  in  such  a 
position  that  the  operation  needs  to  be  completed  in  as  short 
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a  time  as  possible,  it  will  usually  suffice  merely  to  ligature  the 
neik  of  the  sac,  and  then  to  close  the  wound,  or  at  the  most 
to  dissect  asvuy  the  sac  after  the  ligature  has  been  applied. 

Cases  so  treated  often  do  as  well,  so  far  as  the  radical  cure 
of  the  rupture  ia  concerned,  as  cases  dealt  with  by  a  tnoie 
elaborato  method. 

In  instances  in  whidi  the  operation  for  the  relief  of  the 
strangulation  is  carried  out,  in  what  may  be  termed  favourable 
circumstances,  uuu  or  other  of  the  operations  already  described 
may  be  perfonned. 

As  the  operation  for  strangulated  hernia  has  usually  to  be 
carried  out  at  a  moment's  notice,  that  measure  which  is  the 
least  complex  has  much  to  recommend  it.  A  surgical  emer- 
gency is  not  the  best  time  in  which  to  recall  the  vaiious  steps 
of  a  complicated  operation. 

TUE   RADICAL  CURE   OF  FEMOR.tL   HERXIA. 

1.  Mitchell  Banks's  operation  is  carried  out  in  the  sjiml 
manner  as  in  inguinal  hernia.  The  sac  is  separated  and  cut 
away,  and  a  ligature  is  placed  round  the  neck  of  the  saa  No 
attemj't  is  made  to  close  the  femoral  ring.  This  \ct\  simple 
measure  answers  well  enough  in  a  large  proportion  of  cases, 
and  is  especially  well  adapted  for  cases  attended  by  stnuigiila- 
tioa 

2.  Barker's  operation  for  femoral  hernia  is  thus  described 
("Manual  of  Surgical  Operations,"  1887,  page  342): — 

"  When  the  sac  is  opened  and  ipiite  clear  of  bowel  and 
omentum,  it  may  either  t>e  separated  completely  from  its  sur- 
roundings, and  removed  after  its  neck  has  been  closed  by  a 
stout  silk  ligature,  or  this  may  be  jiassed  round  the  neck  of 
the  sac  and  the  latter  be  left  in  its  l>ed,  being  simply  dividend 
below  the  ligature  at  the  ring.  But  whether  taken  away  or 
not,  the  stump  of  the  ligatured  sac  is  thrust  under  the  femoral 
ar<'h,  while  the  latter  is  Iwing  sutured.  This  is  now  efl'ected 
as  follows : — A  long  Listen's  handled  needle,  threaded  with 
carbolised  silk,  is  i>assed  through  the  posterior  layer  of  the 
femoral  sheath  uud  pubic  portion  of  the  fascia  lata  at  a  point 
about  an  inch  below  Poujiiirt's  ligament,  and  a  Uttle  internal  to 
the  femoral  vein,  which  is  protected  by  the  index  finger ;  it  is 
then  thrust  upwards  nearly  as  far  as  the  peritoneal  ridge,  and  is 
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there  made  to  emerge  across  the  crural  opening,  and  pass 
through  the  lower  liovder  of  Poupart's  ligament.  The  thread 
is  now  withdrawn  from  the  eye  of  the  needle,  and  the  latter  is 
removed,  tlireaded  afresh,  and  made  to  traverse  the  same 
structures  in  a  similar  mtmner,  about  a  i)uarter  of  an  inch 
int.ernal  to  the  first  stitch.  This  is  repcjited  uiuil  a  sufficient 
number  of  threads  have  been  introduced  to  draw  the 
structures  together  and  completely  close  the  femoral  ring. 
Sometimes  one  such  stitch  is  4uite  cmjugh  for  a  permanent 
closure.  The  sutures  are  now  drawn  tight  and  knotted  one 
after  the  other.  Then  the  skin  wound  is  united  carefidly,  a 
drain-tube  or  strand  of  catgut  being  left  in  its  lower  angle. 
An  antiseptic  dressing,  secured  by  tirm  bandaging,  completes 
the  operation." 

3.  Ball's  operation  has  been  adapted  to  femoral  hernia  by 
Dr.  Henston,  who  has  carried  out  the  following  operation 
{Br!t.  Med.  Jaum.,  Dec.  3rd,  1887)  :— 

The  sac  is  exposed,  and  its  contents  reduced.  It  is  then 
twisted  in  the  manner  directed  by  Dr.  Ball,  and  the  twisted 
neck  is  transfixed  by  a  strong  double  catgut  ligature,  whi<'h  is 
secured  on  cither  aide.  A  second  ligature  is  passed  through 
the  twisted  neck  above  the  first,  and  is  carricfl  through  the 
abdominjd  wall  above  Poupart's  ligament.  The  sac  is  tlien 
excise*!,  and  the  neck  is  fixed  in  position  by  means  of  the 
second  ligature.  The  fcumral  canal  is  closed  by  one  or  more 
sutures,  and  the  superficial  wound  is  united.  It  is  a.s8umed 
tliat  the  neck  of  the  sac  jdugs  the  naiTowed  femoral  canal. 

4.  Macewen's  operation  is  not  adapted  for  femoral  hernia. 
An  ingenious  modification  of  the  method  has,  however,  been 
carried  out  by  Dr.  Gushing,  which  may  prove  of  service 
{Boston  Medical  and  Surgical  Journal,  Dec.  6th,  1888). 

THE   nADICAIi   CtTBE   OF  UMBILICAL   HERNIA. 

Comparatively  few  operations  have  been  devised  for  the 
treatment  of  umbilical  hernia.  Certain  of  these — such  as  the 
ingenious  procedure  of  Professor  Wood  by  means  of  subcu- 
taneous ligature — have  been  superseded. 

The  metliod  already  described  in  a  previous  section  appears 
to  me  to  possess  the  advantages  of  simpUcity,  completeness, 
and  efficiency  (page  532). 
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RESPI.TS   OF   OPERATIONS   FOR    RADICAL   CURE. 

It  would  be  impossible  to  uttempt  to  form  any  conclusion 
as  to  the  value  of  one  ujethod  when  compared  with  another 
by  criticism  of  the  statistics  of  the  various  operations  which 
have  been  firom  time  to  time  published.  No  one  nu-thod  can 
be  rif^^idly  adhered  to,  or  be  considered  to  be  all-suflScinff.  So 
far  as  published  accounts  extend,  it  could  readily  be  maintained 
that  no  one  operation  is  to  be  preferre<l  to  another.  Each 
surgeon  will  select  his  method  according  to  his  particular 
surgical  bias,  and  according  to  the  nature  of  the  special  case  in 
hand.  In  process  of  time  it  will  probably  be  made  evident 
that  one  method — either  among  those  already  described,  or 
among  such  as  may  be  evolved  in  the  future — has  claims  to  be 
considered  as  the  best  means  of  treatment,  but  at  the  present 
time  it  would  be  premature  to  attemjit  to  pro<lict  in  what 
direction  this  unifonuity  of  opinion  will  tend. 

Mr.  Banks  has  placed  on  rtM/ord  a  series  of  106  cases ;  in 
thirty-eight  strangulation  was  present,  in  sixty-eight  there  was 
no  such  complication.  In  iho  former  category  are  tliree 
deuth.s,  in  the  latter  six.  Out  of  sixty-six  of  these  cases,  in 
which  the  subsequent  history  could  be  followed,  forty-four 
were  com]jletely  successful,  whOe  seven  were  partially  so. 

Mr.  Barker  reports  fifty  operations  with  no  death.  In 
nearly  all  primary  healing  followed,  and,  indeed,  fiond  fide 
suppuration  occurred  in  only  two  instances.  In  eight  cases 
the  hernia  returned,  in  thirty  there  was  no  recurrence,  in 
thirteen  the  result  is  unknown. 

Dr.  Mace  wen's  cases,  amounting  to  eighty-one  in  all — in 
twenty-nine  of  which  strangulation  was  present — contain  no 
fatal  result.  Forty-eight  of  the  patients  subsequently  wore  a 
pad  or  bandage. 

Dr.  Ball's  list  of  twenty-two  cases  also  contains  no  death. 
Three  of  the  patients  subsequently  wore  trusses. 
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UPON  THE  BLADDER. 


CHAPTER  I. 

Lateral  Lithotomt. 

History  of  Lithotomy. — Tlit-  ojieration  of  cutting  for  stone 
is  ot'gruat  antiquity,  and  dattis  fruin  a  period  long  before  the 
Christian  era.  Tlie  earliest  method,  and  the  one  which  was 
pniftised  for  some  twenty  centuries,  was  that  known  as  the 
Ojwration  of  C^lsiis,  or  the  apparatus  minor,  iind  as  cutting  on 
the  gripe.  The  first  title  is  based  upon  the  very  definite 
descrip  ion  of  the  operation  given  by  Celsus,  and  the  second  is 
derived  from  the  fact  that  very  few  instruments  were  em- 
ployed in  the  execution.  In  cutting  on  the  gripe,  the  stone 
was  fixed  by  means  of  two  fingers  introduced  into  the  rec- 
tum. It  wtis  thus  held  against  the  neck  of  the  bladder,  and 
was  ma<le  to  bulge  towards  the  perineum.  Upon  the  stone 
thus  gripped  the  surgeon  cut  through  the  perineum.  The 
incision  was  transverse,  or  curvilinear,  and  was  made  without 
any  precise  anatomical  knowledge. 

The  operation  known  as  the  Marion  operation,  or  as  the 
apparatus  major,  was  described  in  1524  by  llarianus  Sauctus. 
He  waii  a  pupil  of  Johannes  de  Romanis,  by  whom  the  pro- 
ce<lure  was  invented.  Many  instnmients  were  employed,  and 
hence  the  name,  the  apparatus  major. 

The  most  important  of  these  was  the  itinerarium,  or 
grooved  slati". 

Allhouj,'h  in  the  earlier  operations  attempts  were  made  to 
avoid  actual  section  of  the  neck  of  the  bladder,  yet  the  pro- 
cetlure  ditt'ored  but  little  from  the  modem  method  of  lateral 
lithot.omy.  This  procedure  may  be  considered  to  have 
actually  originated  with  Jacques  Ikulot,  connnonly  known 
as  Frere  Jacques.     Ho  was  bom  in  1651,  and  died  in  1714 
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The  invention  of  the  lithotome  cach^  is  ascribed  to  Frcre 
Cdsine,  whose  account  was  published  in  1748. 

The  bilatersil  opfration  is  only  a  moilifii-ation  of  the  lateral 
As  a  matter  of  fact,  the  origiiml  operation  of  C'clsus  was  jirac- 
tically  bilateral,  but  the  procedure  now  known  by  this  name 
originated  with  Dupuytren  in  1824.  It  was  intended  for  eases 
of  largo  stone.  A  uicilian  staft"  was  used,  and  a  semilunar 
incision,  about  one  inch  in  Icnffth,  was  made  across  the  rhapho 
a  little  in  front  of  the  anus.  The  membranous  urethra  was 
expo.sed  by  cutting,  and  was  opened,  care  being  taken  in  the 
meanwhile  to  protect  the  rectum.  Dupuytren's  double 
lithotome  cach^  was  now  introduced  into  the  bladder  along 
the  groove,  the  blades  were  protruded,  and  the  section  in  the 
prostate  and  neck  of  the  bladder  was  made  as  the  instrument 
was  withdra^vn. 

Thi.s  method  is  now  practically  abandoned. 

The  median  operation  as  now  practised  was  first  performed 
early  in  thu  ninett-euth  century  by  Manzoni,  of  Verona.  It  was 
especially  elaborated  in  England  by  Allarton,  and  the  method 
is  o(U',r\  known  by  his  name. 

The  medio-lateral  operation  of  Raynaud  (1824)  and  the 
medio-bilateral  lithotomy  of  Civiale  (1828)  have  never  at- 
tained any  position  in  surgery. 

The  same  may  be  said  of  recto-vesiwil  lithotomy,  originated 
by  Sanson  in  1817. 

The  high  Hpcratiun,  or  suprapubic  lithotomy,  appears  to 
have  been  tirst  uarriinl  out  by  Franco  in  1556.  His  o])eration 
was,  however,  not  conducted  upon  very  precise  grounds. 

A  more  definite  suprapubic  methotl  was  de.scribed  by 
Rousset  in  1581,  but  he  never  appears  to  have  performed  the 
operation  liiniscif 

The  methixl  was  brought  into  prominent  notice  by  Frere 
C6sme,  thu  inventor  of  the  sonde  k  dard,  who  performed 
many  lithotomies  by  this  plan  between  the  years  1758  and 
1779.  It  was  carri(Ml  out  in  England  in  J  71 0  by  John  Douglas, 
and  CliesL'ldwi's  well-known  moiuoir  upon  the  high  opera- 
tion appeared  in  1723.  The  latter  surgeon  performed  this 
lithotomy  many  times,  an<l  ultimately  abandoned  it  for  the 
perfected  lateral  method.  Although  practised  by  such 
operators  as  Yidal  ile  Cassis,  Valette,  and  Morand,  the  pro- 
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cedure  received  little  support  until  recent  times.  Its  present 
proniinont  position  is  duo  to  two  facts — to  the  introduction  of 
iiuprtived  naetlnxls  of  treating  wounds  on  the  one  hand,  and  to 
the  demonstration  of  methods  of  bringing  the  bladder  into 
position  above  the  symphysis  on  the  other.  The  latter  in- 
vestigations originated  wth  Dr.  Garson  [Edin.  Med.  Joiim., 
Oct.,  1878)  and  Dr.  Petersen,  of  Kiel  {Archiv.  f.  kUn. 
Ckirurg.,  1880,  xxv.).  With  the  publication  of  the  ana- 
tomical researches  and  ex|ieriraents  of  these  two  investi- 
gators the  rapid  and  remarkable  development  of  the  jtresent 
sucfessful  operation  of  suprapubic  lithoUnn}'  may  be  said  to 
commence. 

Anatomical  Points. — The  perineum  is  a  lozenge-shaped 
space  bounded  by  the  symphj'sis,  the  rami  of  the  pubes  and 
ischia,  the  ischial  tuberosities,  the  great  sacro-sciatic  ligaments, 
the  edges  of  the  two  great  gluteal  musoles,  and  the  coccyx. 

This  bony  framework  can  be  fell  more  or  less  distinctly 
all  round,  and  in  thin  subjects  the  great  sacro-sciatic  liga- 
ments can  be  made  out  bennath  the  gluteus  maxinius  muscle. 

The  anus  is  in  the  middle  line  between  the  tubera  ischii, 
its  centre  being  about  one  inch  and  a  half  from  the  tip  of 
the  coccyx.  The  rhnphe  can  bo  followed  from  the  anus  along 
the  middle  line  of  the  perineum,  scrotum,  and  penis.  No 
vessels  cross  this  line,  and  therefore  a  median  iierineai  inci- 
sion is  eoniparatively  hli)i)dles.s. 

In  the  rhaphc,  midway  between  the  centre  of  the  anus  and 
the  spot  where  the  serotum  joins  the  perineum,  is  the  "  cen- 
tral point"  of  the  jurmeura.  The  two  transverse  perineal 
muscles,  the  accelerator  urinte,  and  the  sphincter  ani,  meet  at 
this  point,  which  also  corresponds  to  the  centre  of  the  in- 
ferior edge  of  the  triangular  ligament.  The  bulb  is  just  in 
front  of  it,  as  is  also  the  artery  to  the  bulb ;  and  iu  lithotomy, 
therefore,  the  incision  should  never  commence  in  front  of 
tliis  s]iot. 

The  perineal  space  is  separated  from  the  pelvic  cavity  by 
the  levator  ani  muscles  and  the  recto-vesical  fascia.  The 
depth  of  the  perineum  means  the  distance  between  the  skin 
and  the  pelvic  floor.  This  depth  depends,  to  a  great  extent, 
upon  the  amount  of  fat  under  the  integument.  It  varies  con- 
siderably in  diff'erent  parts,   measuring  from   two   to  three 
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inches  in  the  hinder  and  outer  parts  of  the  perineum,  and 
less  than  one  inch  in  the  anterior  parts  of  the  space. 

When  the  body  is  in  the  Uthotoniy  position,  it  may  be 
taken  that  the  bladder  Ls,  in  the  udult.  from  two  and  a  half  to 
three  inches  from  the  surface  of  the  perineum.  The  prost&te 
is  situated  about  three-fourths  of  an  inch  below  the  symphysis 
pubis. 

In  lateral  lithotomy  the  parts  cut  in  the  fi/rst  incision  are 
the  skin  and  superticial  fascia ;  tlie  transverse  perineal  muscle, 
arter),  and  nerve  ;  the  lower  edfje  of  the  anterior  layer  of 
the  triant.ndar  ligament;  the  external  ha-niorrhoidal  vessels 
and  nerves. 

In  the  tutcmul  incisicm  the  parts  divided  arc  the  mem- 
branous and  prostatic  portions  of  the  urethra,  the  so-called 
posterior  layer  of  the  triaiij,nihir  ligament,  the  compressor 
urethne  muscle,  the  anterior  Hbros  of  the  levator  ani,  and  the 
left  lateral  lobe  of  the  prostate. 

The  artery  to  the  bulb  is  a  vessi-l  al>out  the  size  of  the 
posterior  auricular.  It  runs  inwards  betwetm  the  fibres  of  the 
constrictor  urethrffi  muscle.  It  may  be  small,  or  wantiu»  on 
one  side,  or  even  double.  It  may  arise  from  the  accessory 
pudic,  in  which  case  it  lies  farther  forwards  than  usual,  and  is 
well  removed  from  the  field  of  the  operation.  On  the  other 
hand,  it  may  come  oft'  from  the  pudic  earlier  than  usual,  and 
may  cross  the  perineum  farther  back,  reaching  the  bulb  from 
belund.  In  such  a  case  it  can  scarcely  escape  division  in 
lateral  lithotomy. 

The  bulb  is  very  small  in  children,  is  large  in  adults,  and 
usually  largest  in  old  inea  The  ha-morrhage  that  is  stated 
to  attend  the  wounding  of  it  has  possibly  been  exaggerated, 
and  has  most  probably  proceeded  from  a  large  artery  to  the 
bulb.  If  the  incision  be  kept  well  behind  the  "  central 
point"  of  the  perineum,  the  bulb  cim  be  in  little  danger. 

In  the  second  iiicisiun  (he  knife  may  V>e  pas.sod  beyond 
the  prostate,  and  may  so  incise  the  visceral  layer  of  the  pelvic 
fascia  as  to  open  up  the  pelvic  cavity.  It  will  be  understo«id, 
however,  that  the  lateral  lobe  of  the  prostate  may  be  cut 
freely  without  this  cavity  being  endangerefi  The  gland  is 
enveloped  by  the  j)elvic  fascia,  but  the  uicision  made  into  the 
prostate  is,  or  should  be,  well  below  the  superior  reflection  of 
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the  membrane.  Thu  intrision  in  the  neck  of  the  bladder 
should  be  strictly  limited  to  the  prostate. 

The  prostatir  plexus  of  veins  can  hardly  avoid  being 
wounded.  The  left  ejiieulator}-  duct  may  be  cut  if  the  pros- 
tatic incision  be  carried  too  fur  Ijackwurda 

The  actual  extent  by  measurement  of  the  incision  in  the 
prostate  is  difficult  to  define.  The  largest  diameter  of  the 
glimd  is  transverse,  is  at  the  base  of  the  body,  and  measures 
one  inch  and  a  quarter  to  one  and  three-quarters.     Vertically 
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along  the  urethra  the  prostate  measures  from  one  inch  to  one 
inch  and  five-eighths. 

Dolbeau  showed  that  the  neck  of  the  b!a<ldor  cannot  be 
filiated  to  a  diameter  greater  than  20  to  24  m.m.  without 
producing  lacerations  of  the  prostate  and  vesical  neck. 
Twenty-four  millimetres  is  just  short  of  one  inch,  and  a  stone 
with  a  diameter  of  one  inch  cannot  therefore  be  drawn 
through  the  neck  of  the  bladder  without  oflecting  some  tear- 
ing of  the  parts. 

The  Instmmenta  Employed. — The  fewer  the  instruments 
emplnyril.  and  the  siuijtlcr  they  are,  the  better.  The  various 
8j)eci!d  knives,  stafl's.  scoops,  forceps,  and  gorgets  that  have 
been  introduced  from  time  to  time  are  legion.  Tlie  lithotome 
cache,  the  lillioclast,  the  cclatour,  and  many  other  remarkable 
and  ingenious  productions  of  like  character,  are  now  only  to 
be  found  ui  the  collections  of  the  curious. 

The  following  list  represents  the  fidl  series  of  instnitnents 
required: — (irooved  stafi';  lithotomy  knife;  probe-ended  bis- 
toury ;  lithotomy  forceps  and  scoop  ;  lithotomy  tube ;  sound  ; 
probe ;  pressure  forceps  ;  syringe ;  anklets.  To  these  may  be 
added  a  ptitticoated  tube  or  tuutpon,  a  lithotrite,  and  possibly 
a  blimt  gorget 
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The  Staff. — The  curved  staff  with  Literal  j,Toove,  cominiMit 
known  as  Liston's,  is  the  one  usually  employed  (Fig.  3l»fi 
It  should  be  of  moderate  size,  since  a  large  imiflimuU 
opposes  the  introduction  of  the  linger.  The  point  should  1« 
blunt.  The  groove  should  be  wide,  rather  than  dwp,  i»d 
should  end  abruptly  about  one-quarter  of  an  inch  from  ll* 
end  of  the  staff.  The  curve  of  the  instrument  must  iefsi 
upon  individual  tast^     Some  surgeons  prefer  the  r)ld-fiuiiw 


Fig.  393.— BucBAiTAii'a  UTUOToirr  atAtr. 

long  curve  (Fig.  392) ;  others,  and  among  them  Mr.  (Vlg% 
prefer  a  staff  with  not  too  long  a  curve. 

Of  the  straight  staff"  little  is  now  heard. 

Buchanan's  rectangular  staff  is  favourably  eonadend  ^ 
many.  The  groove  commences  at  the  bend  of  the  instnas** 
(Fig.  393).  The  staff  is  introduced  until  its  angle  occSf>* 
the  membranous  urethra  just  in  front  of  the  prostate  'O* 
knife  is  made  to  hit   the  groove  at  the  angle,  and  a  (^ 


Tig.  391.— Liarrox's  trmorojcY  Ksm. 

carried  on  into  the  bladder.  The  knife,  in  being  wilh<^n'^ 
makes  the  usual  lateral  incision.  The  method  involved  tf 
the  use  of  this  staff  has  been  termed  the  medio-lateraL 

The  Knife. — The  best  and  simplest  knife  is  th»t  knoim 
Dupuytren's,  or  Liston's  (Fig.  394).  The  back  is  nearly 
the  point  is  central,  the  cutting  edge  extends  about 
and  a  quarter  from  the  tip.     The  blade  is  stoijt.  and 
some  three  inches,  while  the  handle  is  four  inches 
This  knife  suffices  for  the  whole  operation.     Some 
use  it  only  for  the  first  incision,  aiid  employ  a  sj 
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pointed  knife  for   the  second  incision.     .Such  a  knife  is  re- 
presented by  Blizard's  well-knowm  bistoury  (Fig.  395). 

The  Forceps. — The  straight  pattern  of  forceps  is  tiie  most 
useful.  Curved  forceps  arc  very  seldom  necessary.  The 
blades  should  be  roughened  inside  or  lined  with  linen.  The 
blades  are  spoon-shaped,  and  the  extreuiities  of  the  spoons 
Bhould  not  touch  when  the  instrument  is  closed,  so  that  any 
pinching  of  the  blat^lder  may  be  avoided.  The  ring  in  one 
handle  is  for  the  thumb,  while  the  crook  in  the  other  hiiutlle 
Forceps  of  various  sizes  may  be  required. 


is  for  the  fingers. 


Fig.   a!).j.  — BLUAUDS  KNIFE. 

•Curved  forceps  are  only  called  for  in  some  cases  in  which  the 
stone  is  lodged  behind  a  large  prostate. 

Till-  Seoo'ps. — Scoops  of  various  sizes  are  of  service.  They 
should  be  fixed  in  substantial  handles,  and  shouhl  be  well 
curved  (Fig.  396).  The  spoon-shaped  scoop  usually  sold  is 
of  little  value ;  the  blade  Ls  not  sufficiently  curved  to  allow 
•of  a  stone,  or  a  fragment  of  one.  being  withdrawn  by 
traction. 

The  crested  scoop  shown  in  Fig.  396  has  a  very  convenient 
Acoop  extremity.     The  handle-end  is  probe-pointed,  and  can 
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Fig.  :i96.— THE  CKESTEI)  UCOOP. 


"be  passed  into  the  bladder  by  following  the  groove  on  the 
staft",  or  the  wall  of  the  urethra.  When  the  instrument  has 
been  introduced,  the  crest  serves  as  a  guide  to  the  forceps, 
whose  closed  blades  are  yet  suthci<'ntly  sejiarate  to  receive  the 
crest  between  them.  This  part  of  the  instrument  may  be 
useful  to  beginners. 

llie  (i<mjrl. — Tlie  oitting  gorget  is  an  instnmient  of  the 
past,  and  the  same  may  almost  be  said  of  the  blunt  gorget. 
It  can  but  very  seldom  indeed  be  needed  It  could  only  be 
of   possible  service   in  performing  lithotomy  upon  a   large 


Um 

and 


ChjgelB  bibe   is 
the  best     It  is  a 


dnwB  oat  sc- 
eoiding  to  tlw  ''^■*«~»  of  dw  bkdder  from  the  onfue.  It 
has  sboDt  the  Anmrifr  of  a  Xa  18  cathetfr.  and  haa  a  vell- 
bareDed  eod.  vhidi  is  pesfetted  vith  mmMmos  aniaU  holea 
figrabootaa  indi. 

The  pettaooated  or  diiited  tampon  is  a  tube  aroond  the 
end  of  whidi  is  &afeened  a  "pettwoat"  of  linao,  whidi  is  well 


oOed    In 


of  jiwMuiMg  haauouhi^  this  tampoo  maj 


be  eni{4ojed  in  place  of  the  ordinary  tube.  After  it  has 
been  introduced,  the  conical  space  between  the  'petticoat' 
and  the  tube  is  veil  plugged  with  fine  ganiSL  The  woond 
can  thus  be  jdi^ged  firmly  without  interfering  in  any  way 
with  drainage  from  the  bladder. 

Tttt  ArMeta  employed  to  fix  the  patient  in  the  lithotomy 
poation  are  those  known  as  Pritchard'&.  Clover's  crutch  may 
be  used  for  the  same  purpose.  It  is  more  quickly  applied,  it 
holds  the  patient  more  steadily,  and  enables  the  operator  to 
do.  with  at  least  one  assistant  less.  It  has.  however,  the  dis- 
advantage that  the  bar  comes  in  the  way  of  the  staff  and  of 
the  aasistAnt  who  is  responsible  for  holding  it 

Preparatory  Treatment — Little  special  treatment  is 
called  for.  It  may  be  represented  by  absolute  rest  in  bed  for 
some  few  days  before  the  operation,  and  by  a  simple  and 
judicious  diet  It  is  most  desirable  that  the  rectum  should 
be  quite  empty.  To  efl'ect  this,  an  aperient  should  be  given 
over-night,  and  an  enema  in   the  morning.      It  should   be 
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ascertainerl  that  the  whole  of  the  enema  has  been  returned. 
A  hip  bath  on  the  eve  of  the  operation  is  desirable.  If  the 
urine  be  putrid,  the  bladfler  may  ))e  washed  out  twice  daily 
during  the  period  of  resting.  This  is  not  absolutely  necessary, 
sinre  the  removal  of  the  stone  and  the  drainage  of  the  bladder 
will  soon  rectify  the  morbid  condition  of  the  urine. 

The  Placing  of  the  Patient  in  Position,  and  the  Intro- 
duction of  the  Staff. — The  ana-'stlutiii  is  administered,  ajid 
as  soon  as  the  patient  is  insensible  the  anklets  and  wrist- 
bands may  be  applied.  The  patient  is  now  brought  dowii  to 
the  end  of  the  table  until  the  buttocks  are  projecting  over  the 
actual  foot  of  the  table.  In  this  position,  and  while  the  legs 
are  hanging  towards  the  floor,  the  staft'  may  be  introduced. 
As  soon  as  it  is  in  place,  the  knees  are  very  carefidly  brought 
up  towards  the  chest,  and  the  patient  is  fixed  in  the  Uthotomy 
position.  It  is  ver}'  undesirable  to  introduce  the  stJiH'  while 
the  patient  is  lying  flat  upon  the  table,  and  before  any  step 
has  been  taken  to  bring  him  into  position.  The  rough  move- 
ments necessary  may  cause  the  stafl'  to  damage  the  bladder  or 
urethra  If  the  start'  bo  introduced  as  above  advised,  all  the 
rough  movements  are  over,  and  nothing  remains  but  to  gently 
flex  the  thighs  upon  the  pelvis. 

The  assistant  who  introduces  the  stall*  must  not  take  his 
fingers  off  the  instrument  until  it  is  finally  removed  from  the 
blaflder.  The  stafl'  may  be  introduced  after  the  patient  has 
been  placed  in  the  lithotomy  position,  but  the  manceuvre  is 
less  easy  to  execute.  When  a  Clover's  crutch  is  used  in 
place  of  the  anklets,  it  is  almost  impossible. 

The  patient  being  in  the  well-known  lithotomy  position, 
the  surgeon  seats  himself  beyond  the  end  of  the  table,  his 
face  being  on  a  level  with  the  patient's  jjcrineum. 

Two  assistants  are  required  to  support  the  legs,  and  it  is 
their  duty  to  see  that  the  patient  is  kept  immovable,  that  the 
median  line  of  the  jierineum  is  exactly  vertical,  and  that 
the  knees  are  symuutrieiilly  seiiaiated 

A  tliird  a.ssistant  is  responsible  for  the  extremely  important 
duty  of  holding  the  stafl";  and  to  the  exact  performance  of  this 
office  he  should  devote  his  entire  attention. 

A  fourth  assistant  may  stand  by  the  surgeon's  side,  to  hand 
instruments,  etc. 
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The  presence  of  the  stone  should  be  verified  by  the  stAti' 
or  by  a  sound  previously  introducfd. 

The  position  in  which  the  staff  is  held  is  of  importaaoa 

Two  positions  are  advised,  each  having  vigorous  advocates. 
By  the  older  method  the  staff  is  held  quite  perpendicularly, 
and  its  concavity  is  drawn  well  up  against  the  bony  arch  of 
the  pubes.  It  is  held  rigidly  and  exactly  in  the  median  line. 
The  assistant's  thumb  is  placed  upon  the  rough  handle,  while 
his  fingers  grasp  the  shaft.  There  must  not  be  the  least 
rotation  of  the  instrument  to  one  side  or  the  other.  In  this 
position  it  is  held  throughout  the  operation  and  until  it  is 
withdrawn.  The  assistant  at  the  same  time  holds  up  the 
penis  and  scrotum,  and  sees  that  the  perineal  rhaphe  is  exactly 
vertical 

The  other  j)Osition  is  that  advised  by  Mr.  Cadge : — ■  Instead 
of  keeping  the  handle  perpendicular,  the  staff-holder  should 
incline  his  hand  considerably  towards  the  patient's  abdomen, 
and  gently  push  the  convexity  of  the  staff  towards  the 
perinemn.  The  effect  of  this,  as  verified  by  dissection,  is  to 
bring  the  membranous  urethra  slightly  nearer  to,  and  almost 
parallel  with,  the  surface  of  the  perineum  :  the  groove  is  more 
easily  reached,  the  operator  has  no  inducement  to  open  the 
urethra  too  far  forwards,  and  the  bulb  and  its  artery  will 
probably  escape  being  cut"  The  staff  is  steadied  against  the 
front  of  the  pubes.  This  position  is  assumed  only  during  the 
making  of  the  first  incision.  While  the  second  or  deep  cut 
is  being  made,  the  staff  is  held  in  the  position  first  described. 

That  position  bos  these  two  great  advantages — the  staff 
can  be  rigidly  held,  and  the  same  position  is  miiiutained 
throughout  the  operatioa  It  has  not  been  shown  that  any 
special  disadvantages  atten<l  the  holding  of  the  staff  in  this 
one  fixed  attitii<lc. 

Before  the  opemtion  is  commenced,  it  is  well  to  ascertain 
that  the  rectum  is  empty,  and  to  note  the  size  and  position  of 
the  prostate. 

If  the  surgeon  makes  this  examination  him-self,  his  finger 
must  be  thoroughly  cleansed  before  he  takes  up  the  scalpel 

The  Operation. — The  First  or  Superjicinl  Inci^icm. — 
Steadying  the  inlcgunients  of  the  perineum  with  the  fingers 
of  the  left  hand,  the  surgeon  makes  the  first  incision     The 
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knife  is  introtluccd  at  right  angles  to  tlu-  surface  of  the  peri- 
neiiin,  and  at  a  [>oint  just  to  the  left  of  the  uiedumrhajihe,  and 
just  behind  the  cfntral  jiointof  the  perineum — i.e.,  in  the  adult 
about  one  im-h  and  a  quarter  in  front  of  the  anus.  The 
knife  is  thrust  in  the  direction  of  the  start',  and  its  point  may 
just  hit  the  stafi".  This  tii-st  movement  is  of  the  nature  of  a 
stab  or  a  puncture. 

The  incision  is  completed  as  the  knife  is  withdrawn.  It  is 
carried  downwards  and  outwards  into  the  left  ischio-rectal 
fossa,  and  ends  at  a  point  between  the  tuber  ischii  and  the 


Fig.  396.— LATEXAI.  UTHOTOSTT  :  THS  SIX'UNU  UICISIUN.      l,J-'eri/Ht19H.) 

posterior  part  of  the  anus,  and  one-third  nearer  to  the 
tuberosity  than  to  the  gut. 

The  incision  will  in  the  adult  be  about  three  inches  in 
length.  It  becomes  gradually  shallower  and  shallower  as  it 
proceeds  outwards  and  backwards  from  the  median  line. 

The  Second  or  Deep  Incision. — The  left  forefinger  is  now 
introduced  into  the  woimd,  and  the  statt"  felt  for.  This 
instrument  will  be  perpendicular  in  position,  and  well  drawn 
up  against  the  pubic  arch. 

The  sni-gcon.  kocjiing  his  eye  upon  the  statt",  to  appreciate 
its  position  in  the  depths  of  the  perineum,  slips  the  knife 
along  the  back  of  the  forefinger  imtil  it  hits  the  groove  in  the 
staff  (Fig.  .SJ»S). 

There  must  be  no  doubt  at  this  stage  of  the  operation. 
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The  surgeon  must  be  assured  beyond  question  that  he  has 
found  the  groove,  and  that  the  knife  occupies  it. 

The  knife  is  now  pushed  cautiously  along  the  groove  until 
it  reaches  the  end  of  the  staff  and  enters  the  bladder.  The 
blade  should  be  inclined  laterally  as  it  is  passed  along,  and  be 
kept  parallel  with  the  line  of  the  surface  wound. 

The  incision  made  in  the  prostiite  wiU  therefore  be  oblique, 
and  directed  downwards  and  outwards. 

An  escape  of  urine  and  a  sense  of  abruptly-diminished 
resistance  will  announce  that  the  neck  of  the  bhidder  has  been 
divided. 

In  his  anxiety  not  to  let  the  knife  leave  the  groove,  the 
surgeon  may  depress  the  handle  too  much  and  arrest  the 
kiife  by  causing  its  sharp  point  to  impinge  against  the 
metal  If  the  hand  be  raise<l  a  little,  the  knife  will  glide  on. 
It  is  in  making  the  second  incision  that  some  siirgeons 
employ  a  special  probe-pointed  bistoury.     (See  Fig.  395.) 

As  the  knife  is  withdrawn,  its  edge  is  pressed  gently 
downwards  and  outwards,  so  as  to  enlarge  the  opening  made 
in  the  prostate  and  neck  of  the  bladder.  The  pressure 
employed  diminishes  as  the  knife  is  removed,  and  by  the  time 
the  skin  cut  is  reached  the  edge  has  ceased  to  cut. 

TIu  Entering  of  the  Bladder. — The  left  index  tinger  is  now 
introduced  along  the  groove  in  the  staff"  into  the  bladder.  As 
soon  as  the  siu^eon  is  sure  that  he  has  his  tinger  in  the 
viscus,  but  not  before,  the  staff'  is  removed.  The  finger  is 
then  employed  in  dilating  the  neck  of  the  bladder  in  all 
directions,  and  in  ascertaining  the  size  and  situation  of  the 
stone. 

The  opening  made  by  dilatation  will  have  to  accommodate 
itself  to  the  size  of  the  stone. 

The  dilatation  must  be  made  in  all  directions,  and  not 
only  in  the  line  of  the  woimd.  In  the  adult  considerable 
force  may  need  to  be  employed,  especially  when  the  incision 
has  been  unduly  smalL 

The  Extraction  of  the  Stone. — ^Without  removing  the  left 
forefinger  the  surgeon  introduces  the  lithotomy  forceps  along 
the  upper  or  dorsal  surface  of  the  digit,  and  only  withdraws 
the  finger  when  the  forceps  are  well  in  the  bladder. 

"The  blades,"  writes  Mr.  Cadge,  "should  be  fiillv 
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duced  before  opening  them — this  is  done  slowly  and  in  a 
lateral  direction — then,  by  giving  a  quarter  turn  to  the 
handles,  one  blade  is  made  to  sweep  round  to  the  lower 
ftiiidus  of  the  bladder,  and  by  this  manuiuvre  the  stone  will 
almost  certainly  be  caught.  If  it  ns  not,  the  process  will  be 
repeated ;  and  if  there  is  still  a  dithculty,  the  surgeon  will 
ascertain  if  he  has  not  passctl  over  the  stone,  wliieh  is  not 
inlrequently  found  close  behind  the  prostate  and  beneath  the 
forceps.  If  this  be  so,  he  will  withdraw  them  slightly,  elevate 
the  handles,  and  repeat  the  rotatory  movement.  SomctiiiU'S, 
though  rarely,  the  stone  is  entangled  or  held  by  irregular  con- 
traction of  the  bladder  at  the  upper  fundus,  in  which  case  the 
handles  should  be  lowered  and  the  blades  directed  upwards, 
while  an  assistant  makes  tirm  pressure  above  the  pubes.  The 
large  size  of  the  stone  sometimes  makes  it  difficult  to  grasp 
it ;  in  this  case  the  operator  wiU  withdraw  the  forceps, 
perhaps  take  a  larger  pair,  and,  having  ascertained  with  his 
Hiiger  the  exact  position  of  the  stone,  he  will  introduce  them 
so  that  the  tips  of  the  blades  impinge  on  it ;  then,  by  slowly 
opening  them,  they  will  be  found  to  ghde  over  each  side  of 
the  stone,  and  a  good  hold  is  obtained. 

"  All  these  manceuvres  are  to  be  slowly  and  gently  con- 
ducted, and  there  should  be  no  wild  '  digs '  at  the  stone,  or 
sudden  alterations  of  method.  The  extraction  should  be 
dclilx-'rate  and  steady,  the  direction  somewhat  downwards,  the 
blades  and  handles  of  the  forceps  kept  in  a  vertical  position, 
and  no  rotation  made  as  the  stone  advances,  for  fear  of  in- 
juring the  prostate  and  neck  of  the  bladder.  Should  then-^  Ihj 
much  resistance  anti  no  sense  of  gradual  yielding,  the  surgeon 
will  ask  himself  the  question  whether  this  is  due  to  an 
insufficient  opening,  or  to  the  projection  of  the  ends  of  an 
oval  stone  laterally  beyond  the  blades.  The  latter  ma\'  be 
known  by  observing  that  the  bladder  is  brought  bodily  down, 
so  that  the  prostate,  which  is  probably  large,  is  visible  near 
the  extcriiul  woimd ;  in  this  eitso  the  stone  must  be  liberated, 
the  finger  again  introduced,  and  a  fresh  hold  taken.  If  the 
obstruction  is  due  to  a  large  stone  and  too  small  a  wound,  the 
latter  is  to  be  enlarged  in  the  direction  of  the  first  incision " 
(Heath's  "  Dictionary  of  Surgery  ") 

Dr.  Keehui  (Brit.  Med.  Journ.,  Oct  15th,  1887)  points  out 
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thiU  tlio  lino  of  traction  in  removing  the  stone  should  be  in 
the  line  of  the  outlet  of  the  pelvis.  Wlien  the  bwly  is  in  the 
lithotomy  position  therefore,  the  forceps  must  be  drawn  in  a 
direction  upwards  and  forwards. 

The  bladder  is  finally  explored  with  the  finger  for  other 
calculi  or  for  fragments.  11"  any  ililbris  remain,  such  as  may 
be  broken  from  a  phosphatic  calculus,  the  viscus  is  washed 
out  with  the  syringe. 

The  lithotomy  tube  is  introduced,  and  is  secured  in  place 
by  means  of  lateral  tapes,  which  are  fixstened  to  the  two  tails 
of  a  T-b:iudnge  on  a  level  with  the  perineal  wound.  The 
woimd  is  left.  o])on  and  uiifovercd. 

Lateral  Lithotomy  in  Children. — The  operation  in  children 
is  nuich  luoditied  by  the  imutomiwd  conditions  of  the  parta 
The  pelvis  is  relatively  narrower  i.han  in  the  adult  The 
blatlder  is  more  an  abdominal  than  a  pelvic  organ,  and  the 
neck  of  the  blndder  is  therefore  high  up.  The  viscus,  moreover, 
is  very  movable,  and  has  less  substantial  attachments  than  has 
the  bladder  in  the  adult.  The  urethra  is  very  small,  its  walls 
are  thin,  and  all  the  parts  are  comparatively  delicate  and 
readily  torn.  The  prostate  is  wholly  undeveloped,  and  thus 
much  of  the  actual  neck  of  the  bladder  has  to  be  cut  From 
the  small  size  of  the  glimd  also  it  hapjiens  that  in  some  cases 
the  knife  has  passed  too  liir  beyond  the  prostate  area,  and  has 
opened  up  the  pelvic  fascia  In  children  also  the  peritoneum 
descends  lower  on  the  posterior  surface  of  the  bliwider,  and 
may  be  wounded  by  a  careless  operator. 

On  the  other  hand,  the  stat^'  is  in  children  more  easily  felt 
through  the  perineiuu,  the  bulb  is  very  small  and  insignifi- 
cant, and  tlie  bladder  can  be  more  readily  steadied  and 
manipulated  by  the  fingers  pressing  deeply  above  the  pubes, 
or  by  the  forefinger  introduced  into  the  rectum. 

Suitable  instruments  must  be  euiployed,  and  the  surgeon 
must  thi-oxjghout  exercise  the  utmost  gentleness. 

The  great  ditliculty  rests  with  the  i'utering  of  the  bladder. 

If  force  be  employed,  it  is  possible  in  attempting  to  intro- 
duce the  linger  to  actually  tear  the  membranous  urethra 
across,  and  to  pu.sh  the  neck  of  the  still  undilated  blatlder  in 
front  of  the  Hnger  into  the  pelvis.  This  accident  happened 
to  so  eminently  skilful  a  surgeon  as  Sir  Wilham  Fergusson, 
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Forcible  dilatation  of  the  neck  of  the  viscus  must  not  be 
attempted.  The  incision  of  tlie  prostatic  area  should  be 
relatively  freer  in  the  child  than  in  the  adult,  ami  the 
operator  must  within  reasonable  limits  depend  more  upon  the 
knife  than  upon  the  finger  in  effecting  an  entrance.  It  must 
be  understood  that  the  incisions,  although  made  more  freely 
in  proportion  than  in  the  adult,  must  yet  be  strictly  Umited. 

The  iiuhIum  vi>tirandi  should  be  as  follows: — The  usual 
incisions  are  made ;  the  staH'  is  reached,  and  a  relatively  free 
incision  is  made  into  the  neck  of  the  bladder.  The  deep 
wound  is  examined  with  the  ringer.  A  pair  of  dressing 
forceps  is  then  introduced  along  the  staff  into  the  bladder, 
and,  by  opening  the  blades,  the  wound  in  the  vesical 
neck  is  cautiously  enlarged.  In  one  instance,  when  carrying 
out  this  step  of  the  operation,  I  unexpectedly  seized  the  stone 
and  removed  it  forthwith. 

The  forceps  are  removed,  and  a  probe-pointed  director  or 
common  probe  is  then  introduced  into  the  blixdder  along  the 
groove  in  the  staff.  The  staff  is  withdrawn,  but  the  probe  or 
director  is  left  in  position,  as  a  guide  to  the  bladder,  until  the 
operation  is  completed.  The  tinger  is  now  introduced  along 
the  slender  probe,  and  is  slowly  and  cautiously  wormed  into 
the  bladder.  The  stone  may  now  be  removed  by  appropriate 
forceps  in  the  usual  way,  or  its  extraction  may  be  effected  by 
a  scoop  aided  with  the  lip  of  the  left  forefinger,  or  the 
calculus  may  be  worked  out  of  the  bladder  by  means  of  om 
forefinger  introduced  into  that  organ  and  aided  by  the  otbei 
forefinger  inserted  into  the  rectum. 

As  urinary  infiltration  is  little  to  be  feared  in  children,  and 
as  they  prove  restless  and  often  unintelligent  patients,  the 
lithotomy  tube  may  be  dispensed  with,  and  the  wound  left 
practically  to  look  after  itself 

Obstacles  in  the  Performance  of  Lateral  Lithotomy. 

1.  A  VI  ry  Idiyc  alone  need  scarcely  bo  considered,  as  it 
would  now  be  dealt  with  by  the  suprapubic  operation. 

2.  An  fnliiri/eil  jwoHtntc  may  cause  the  extraction  to  be 
very  difficult.  The  bladder  will  probably  bo  found  to  b« 
almost,  if  not  quite,  beyond  the  reach  of  the  finger,  and  the 
position  of  the  stone  cannot  \)c  accurately  known.  In  most 
cases    the    suprapubic   inotlietd    would    have    been   selected. 
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Should,  however,  the  wound  have  been  made,  the  extraction 
may  be  assisted  by  means  of  the  blunt  gorget,  or  it  may  be 
possible  to  tilt  thu  stone  upwards  by  means  of  the  linger 
introduced  into  the  reotum,  so  that  it  can  be  grasped  by  the 
forceps.  Mr.  Jacobsun  su|^ests  that  the  rectal  bag  may  be  of 
service.  When  the  median  lobe  is  prominent,  it  may  be 
accidentally  or  intentionally  torn  oil'  and  drawn  away  in  the 
bite  of  the  forceps.  The  post-prostatic  pouch  is  alluded  to 
on  page  571. 

3.  A  deep  perineum  in  a  very  large  and  corpulent  subject 
gives  rise  to  difficulties,  the  neck  of  the  bladder  being  scarcely 
within  reach  of  the  finger.  Here  also  a  blunt  gorget  has 
been  advised.  Some  assistance  may  be  obtained  from  pressure 
api>lied  through  the  rectum,  or  from  pressure  applied  to  the 
bladder  over  the  liypogiLstrium. 

4.  In  some  old  subjects  the  neck  of  the  bladder  may  be 
found  to  be  UTiduly  rigid,  and  to  yield  very  indifferently  to 
dilatation.  In  such  cases  the  deep  incision  must  be  extended 
a  little  beyond  the  usual  limits. 

5.  Encysted  calcvl^ta  may  cause  much  trouble.  Writing 
of  the  pouches  which  may  engage  calculi,  Mr.  Buckston 
Browne  divides  such  pouches  into  three  varieties  {Lancet, 
AprU  18th,  1891). 

(1)  There  is  the  ordinary  sacculus,  which  consists  of  a  pro- 
trusion of  nnifoiis  membrane  between  the  muscular  fibres  of 
the  bladder.  Such  sacculi  are  found  in  the  upper  part,  at  the 
side,  and  in  the  tioor  of  the  bladder;  and  where  the  viscus  is 
covered  with  peritoneum,  they,  too,  are  covered  by  the  same 
membrane. 

(2)  A  pouch  often  forms  behind  the  trigone — ie.,  beliind  a 
line  drawn  between  the  vesical  oritices  of  the  ureters.  It  is  part 
of  the  general  cavity  of  the  bladder,  but  is  sometimes  deep 
enough  to  make  difficult  the  discovery  of  a  stone  lying  within. 
This  may  be  called  the  post-trigonal  pouch. 

(3)  There  is  a  post-prostatic  or  trigonal  pouch  which  is 
often  of  extraordinary  depth.  If  the  patient  be  supixtsed  to 
be  lying  down,  it  may  be  said  to  consist  of  the  trigone  of  the 
bladder,  pushed  down  between  the  enlarged  and  projecting 
prostate  in  front,  and  a  thickened  and  firm  intor-ureteral 
ridge  behind.     Where  there  is  much  intra- vesical  prostatic 
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projection,  the  pouch  may  literally  be  roofed  over  by  this 
prostatic  outgrowth  (Fig.  3!)9). 

Mr.  Brown<>  })oints  out  that  the  greatest  difficulties  in 
connection  with  the  extraction  of  a  stone  may  arise  when  it  is 
loilgi^d  in  the  pouch  he  names  the  post-prostatic.  If  the 
pouch  be  deep,  it  may  be  absolutely  impossible  to  find  the 
stone  by  any  instrument  passed  through  the  uretlira.  In  such 
cases  also  lithotrity  is  more  or  less  impracticable,  and  should 
not  be  attempted,  and  the  only  satisfactory  means  of  tlealiug 
with  the  calculus  is  by  suprapubic  lithotomy. 

When  the  stone  is  lodged  in  an  ordinary  sacculus,  it  may 
be  dislodged  by 
dilating  the  open- 
ing of  the  pouch 
with  the  finger,  or 
by  displacing  it 
by  means  of  the 
scoop  or  forceps. 
Much  assistance 
may      often      be 

aftbnled  by  the  "*•  399.— i"08T-™o»rAT:o  pocoh.  {Bvekttm  Sroviu.; 
,   r.    r       n  •  B,  Bladder;    P,  ProKtate;    e.  Calculus    in  pouch;    r, 

left    forefinger   m-  Inter-uretenU  ridgo. 

troduced  into  tlie 

rectum,  and  in  the  case  of  a  post-trigonal  pouch  the  stone 
may  usually  be  brought  into  the  field  of  the  operation  by 
that  means. 

6.  It  is  unnecessary  to  do  more  than  allude  to  such 
obstacles  as  are  prescnte<l  Ijy  a  testicle  in  the  left  side  of  the 
perineum,  anchylosis  of  one  or  both  hips,  or  a  deformed  or 
rickety  pelvis. 

Accidents  and  Oomplications  of  Lateral  Lithotomy. 

1.  FuUnre  to  find  the  stone  may  depend  upon  th«.'  fact 
that  a  small  calculus  has  escaped  unobserved  with  the  first 
gush  of  urine,  or  a  snuill  stone  may  be  hidden  in  a  blood  clot, 
or  covered  with  a  mass  of  mucus.  Failure  to  find  the  stone 
has  also  dcj)ended  upon  the  circumstance  that  it  did  not  exist 

2.  //  the  ston^  breaks  up  during  the  process  of  extraction, 
especial  (^are  must  be  taken  that  every  friigment  is  removed. 
The  scoop  may  be  employed  in  addition  to  the  forceps,  and 
especial  use  must  be  made  of  the  syringe.     The    bladder 
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should  be  explored  with  the  finger  and  the  sound  before  the 
patient  leaves  the  table. 

In  these  cases,  and  in  instances  of  multiple  calculi,  it  iiiiiy 
be  well  to  examine  the  bladder  through  the  perineum  (under 
an  anaesthetic)  at  a  lat«  period  after  the  operation,  or  just 
before  the  wound  is  beginning  to  close. 

3.  Hamorrhage. — Primary  hiemorrhage,  although  free  at 
first,  usually  ceases  before  the  last  steps  of  the  operation  are 
completed.  Bleeding  from  superticial  vesst-ls  may  be  dealt 
with  by  ligature,  and  from  certain  of  the  deeper  vessels  by- 
means  of  pressure  forceps,  which  are  left  in  pisition  for 
twenty-four  or  forty-eight  hours.  Htemorrhage  from  the 
artery  to  the  bulb  may  be  checked  In  this  manner. 

There  is  little  to  be  said  in  favour  of  the  detachablv 
tonacula,  or  of  Horner's  awl,  or  like  appliances,  for  arresting 
deep-seated  hiemorrhage. 

In  other  examples  of  bleeding  from  the  depths  of  the  wound, 
the  hajmon'hage  may  depend  upon  partial  division  of  an  artery, 
wound  of  the  bulb,  the  prostate,  or  the  prostatic  veins. 

Pressure  with  a  tine  Turkey  sponge  of  suitable  size  may  bo 
tried,  or  the  wound  may  be  flushed  with  iced  water,  or  a 
piece  of  ice  may  be  inlroducod  into  the  bottom  of  the  in- 
cision. If  all  these  means  fail,  the  lithotomy  tube  should 
be  introduced,  and  the  woimd  plugged  around  it  with  strips 
of  fine  gauze.  The  "  petticoated  tube  "  should  be  used  for 
the  purposi-,  in  order  to  ensure  that  no  piece  of  gauze  be  left 
in  the  wound.  Some  surgeons  jirefer  the  special  air  tampon 
known  as  Buckston  Browne's  or  tUiyon'a 

The  plugging  of  the  wound  is  not  free  from  objection.  It 
is  painful,  il  prevents  the  escaj^ve  of  discharges,  and  may  lead 
to  extraviLsation  in  the  comiective  tissue  planes  about  the 
neck  of  the  bladder. 

When  soconilary  blooiling  occurs,  the  patient  should  be 
placed  once  more  in  lithotomy  position,  and  the  wound 
thoroughly  cleanse*!  and  examine*!.  The  tube  should  be 
removed,  and  the  clots  washed  out  of  the  bladder. 

When  the  incision  has  been  dried,  it  is  possible  that  the 
bleeding  point  may  be  detected,  especially  if  the  perineum  be 
in  a  good  hght  and  the  wound  margins  be  well  retracted. 
In  such  a  case  pressure  forceps  will  meet  the  complication. 
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Failing  the  easy  securing  of  the  divided  vessel,  cold  injections 
may  lx>  tried ;  but  if  thoy  fail,  us  is  most  probable,  the  tube 
shoulfl  be  re-iuserted,  imd  the  wound  phiggwl  with  gauze. 

Injections  of  powerful  styptics,  and  especially  of  per- 
chloride  of  iron,  are  to  be  absolutely  condemned. 

4.  Wound  of  the  Kerturn. — This  tucident  may  happen  if 
the  Stat!'  be  not  kept  well  up  against  the  pubio  arch,  or  if  the 
incision  be  carried  too  little  outwards,  or  if  the  rectal  tissues 
be  not  sufficiently  guarded  with  the  linger  during  the  making 
-of  the  second  or  deep  incision,  or  if  the  bowel  be  full  or  "  bal- 
looned." The  bowel  is  usually  wounded  just  above  the 
internal  sphincter.  In  the  event  of  such  an  accident  it  is 
better  to  leave  the  wound  untreated  As  a  rule,  theiicfi<!ental 
opening  closes.  The  samr  may  be  said  of  the  opening  into 
the  rectum,  which  may  result  from  sloughing,  subsequent  to 
the  extraction  ot  a  very  large  stone. 

5.  The  following  accidents  may  be  classed  as  quite  excep- 
tional ; — 

The  bladder  has  been  perforated  by  the  staff.  In  such 
<»ses  the  viscus  was  probably  contracted,  and  the  sound  too 
long  and  too  pointed. 

The  posterior  wall  of  the  bladder  has  been  cut  with  the 
knife,  especially  when  long  blades  have  been  used. 

The  bladder  wall  has  been  pinched  up  and  torn  with  the 
forceps. 

A  false  passage  has  been  made  by  the  staff,  and  upon  the 
misplaced  instrument  the  operator  has  made  his  incision 

The  After-treatment  in  Lateral  Lithotomy. 

The  patient  is  placed  on  a  narrow  bed  with  a  firm  horse- 
hair mattress,  protected  by  a  waterproof  sheet  Beneath  the 
buttocks  are  kept  squares  of  old  sheeting,  which  can  bo 
changed  as  often  as  they  are  wetted  with  urine.  In  addition 
to  the  sheets,  large  sponges  may  be  employed  to  absorb  the 
escaping  urine.  They  can  l>e  readily  changed  without  dis- 
turbing the  patient,  they  are  easily  cleimsed,  and  if  plenty  ai-e 
employed,  and  each  one  is  allowed  to  lie  for  some  time  in  a  car- 
bolic solution  before  it  is  used  again,  the  same  sponges  can  be 
employed  over  and  over  i^ain  They  need  to  be  well  dried  by 
heat  before  being  applied,  and  may  be  dusted  with  iodoform. 

A   rope  and  handle  bar  suspended  above   the   bed   will 
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emible  the  patient  to  raise  his  pelvis  readily  when  the  squares 
of  sheeting  are  changed.  The  knees  should  be  supported  by 
eoparutc  pillows,  with  an  interval  between  them.  Nothing 
must  obstruct  the  free  exposure  of  the  tube. 

Clots  in  the  tube  may  be  removed  with  a  moistened 
feather.  If  the  escape  of  urine  ceases,  and  there  is  pain 
about  the  bladder,  the  tube  may  be  pushed  a  Uttle  further  in, 
or  a  soft  rubber  catheter  may  be  introduced  through  it 
into  the  bladder. 

In  most  cases  the  tube  may  be  removed  in  thirty-six  or 
forty-eight  hours.  In  some  few  instances — especially  whon 
there  have  been  difficulties  of  mifturition  previous  to  the 
operation — the  tube  may  have  to  be  retained  for  three  or  four 
days,  or  even  longer. 

The  parts  exposed  to  the  contact  of  urine  should  be  dried 
as  frecpiently  as  is  possible.  The  scrotum  should  be  kept 
away  from  the  perineum  by  a  simple  suspender  or  "crutch 
pad."  When  the  urine  is  alkaline  and  irritating,  the  skin  of 
the  buttocks  nnfl  perineum  shmdd  be  smeared  well  with 
vaseline  after  each  change  of  the  sheets  or  sponges.  In  cases 
of  actually  putrid  urine  the  bladder  should  be  vv'ashe<l  out  two 
or  three  times  a  day  with  a  warm  solution  of  boracic  acid. 
The  urine  begins  to  How  by  the  urethra  as  a  rule  between  the 
eighth  and  twelfth  daj',  and  the  perineal  woimd  is  generally 
healed  and  the  patient  "  cured "  within  the  month  Th& 
same  care  in  the  diet  is  observed  as  is  customary  after  all 
major  operations.  If  the  bowels  are  not  opened  by  the  third 
day,  a  laxative  should  be  given. 

The  following  complications  may  occur  during  the  after- 
treatment  : — Retention  of  urine  from  blocking  or  displacement 
of  the  tube.  Suppression  of  urine  in  cases  in  which  the 
kidneys  are  diseased.  Incrtistation  of  the  wound  with  phos- 
phates may  occur  when  the  urine  is  anuiioniacal,  and  there  is 
much  cystitis.  Tliis  is  especially  met  with  in  aged  and  feeble 
patients.  The  condition  is  met  by  frequent  irrigation  of  the 
liladder  with  boraeic  acid  lotion  or  mildly  acidulated  sohi- 
lions,  and  by  constant  attention  to  the  wound.  Epidid}Tnitis 
is  not  infrequently  met  with  after  lateral  lithotomy.  Cellulitis 
from  urinary  infiltration  is,  of  all  the  possible  compUcations, 
one  of  the  most  serious.     It  is  fortunately  uncommorL 
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Median    Lithotomy. 

In  this  operation  the  knifo  is  entered  in  the  middle  line  of 
the  perineum,  just  in  front  of  the  anus.  The  apex  of  the 
prostate  and  the  membranous  urethra  are  incised  in  the 
median  lin& 

The  parts  divided  in  the  median  operation  are  the  skin  and 
superficial  fascia,  the  sphincter  ani,  the  central  point  of  the 
perineum,  the  lower  border  of  the  triangular  ligament,  the 
membranous  urethra,  the  compressor  urcthne,  and  the  apex  of 
the  prostate. 

The  advantages  claimed  for  the  operation  are — the  smaller 
amount  of  cutting  involved,  the  reputed  lesser  amount 
of  bleeding,  and  the  more  rapid  recovery.  Mr.  ('adge, 
however,  states  as  the  result  of  an  extensive  experience 
of  both  methods  that  troublesome  bleeding  is  of  frequent 
occurrence  in  median  lithotomy,  and  that  the  rapid  recovery 
which  is  claimed  for  the  method  is  only  to  be  expected  when 
the  stone  is  smalL  There  are,  moreover,  the  distinct  dis- 
advantages that  both  the  bulb  and  the  rectum  are  in  greater 
danger  of  being  wounded,  and  that  the  amount  of  space 
obtained  for  the  removal  of  the  stone  is  very  slight.  The 
median  operation  cannot  be  carried  out  in  its  integrity  in 
children. 

Mr.  Cadge  admirably  sums  up  the  present  position  of 
median  lithotomy  in  these  words: — "It  is  suitable  only  for 
small  stones,  and  these,  for  the  most  part,  are  btst  dealt  with 
by  lithotrity." 

The  general  features  of  the  operation  are  identical  with 
those  of  lateral  lithotomy.  A  special  staft"  and  a  special 
knife  are  employed. 

The  staff  is  of  moderate  size,  and  has  a  broad,  deep  median 
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groove  (Fig.  400).  The  knife  is  a  long,  straight,  narrow 
bistoury,  with  a  stifl"  back  and  a  double  cutting  point. 

Little's  lithotomy  director  (Fig.  401)  is  of  service. 

The  Operation. — The  method  here  described  is  that  known 
as  Allarton'.s. 

The  patient  having  been  pliice<i  in  lithotomy  position,  the 
staff  is  introduced,  and  is  held  in  the  same  manner  as  in 
lateral  lithotomy.     The  suigeon  insert.s  the  left  index  finger 


Fig.  400.— LiTHOTOirr  btavt  with  jisdiah  osoove. 


into  the  rectum,  and  steadies  the  statt'  \vith  the  point  of  the 
finger,  which  is  pressed  against  it  at  the  apex  of  the  prostate. 

Tlie  narrow  bistoury  is  now  tlirust  into  the  median  rhapke 
of  the  perineum  half  an  inch  in  front  of  the  anus.  It  is 
introduced  horizontally,  and  with  the  cutting  edge  directly 
upwards.  The  groove  in  the  staff  is  hit  at  the  point  where  it 
is  steadied  by  the  linger  in  the  rectum.  The  groove  is 
entered  at  this  point,  and  by  continuing  to  thrust  the  knife 
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Fig.  401.— lrtlb's  DiuKrroB. 


deeper  the  apex  of  the  prostate  is  slightly  incised.  The 
membranous  urethra  is  cut  through  as  the  knife  is  being 
withdrawn,  and  the  external  wound  is  enlarged  to  the  extent 
of  about  one  inch  by  cutting  upwards  as  the  knife  is  being 
removed. 

As  the  urethra  is  incised,  the  handle  of  the  knife  will  be 
pointing  almost  directly  downwards ;  as  the  integuments  are 
divided,  the  handle  will  be  j)ouiting  upwards.  Special  care 
must  be  taken  to  avoid  wounding  the  bulb. 
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A  Little's  director,  or  similar  instrument,  is  now  introduced 
along  the  groove  of  the  staff  into  the  bladder.  It  is  held  in 
the  left  hand.    The  staff  is  now  withdrawn. 

Guided  by  the  director,  which  is  retained  in  position  imtil 
the  operation  is  completed,  the  operator  gradually  worms  his 
right  forefinger  into  the  bladder,  dilating  its  orifice. 

The  forceps  are  now  introduced,  and  the  stone  is  with  • 
drawa 

lu  ordinary  caseu  no  lithotomy  tube  need  be  employed 
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CHAPTER  111. 

Suprapubic  Lithotomi. 

Anatomical  Pointa. — When  empty,  the  bladder  is  flatteued 
and  of  trianguhir  outline,  and  lies  against  the  anterior  wall  of 
the  pelvis. 

Between  this  part  of  the  pelvic  wall  and  the  adjacent 
surface  of  the  bludder  is  a  pyramidal-shaped  space  tilled  with 
a  loose  connective  tissue.  To  the  summit  of  the  bladder  is 
inserted  the  remains  of  the  urachus.  The  peritoneal  invest- 
ment of  the  viscus,  so  far  as  its  anterior  surface  is  concerned, 
never  e.\tends  beyond  the  attachment  of  this  structure. 

To  the  bladder  at  its  summit  the  peritoneum  is  firmly 
attached,  but  to  the  anterior  abdominal  parieies  at  the  site  of 
the  reflection  of  the  membrane  the  attachment  is  remarkably 
lax.  This  loose  connection  of  the  peritoneum  to  the  parietal 
tissues  allows  the  serous  nicmbrane  to  accommodate  itself  to 
changes  in  the  size  and  position  of  the  bladder. 

The  conditions  under  which  the  fold  of  peritoneum  at  the 
reflection  can  be  displaced  upwards,  and  a  portion  of  the 
bladder  be  projected  above  the  symphysis  pubis,  fi-ee  of  cover- 
ing from  the  serous  membrane,  vary  somewhat  according  to 
the  age  of  the  patient 

In  the  child  the  bladder  is  still  ratlier  an  abdominal  than 
a  pelvic  organ,  its  vertical  axis  is  elongated,  and  its  outline  is 
more  nearly  oval.  When  distended,  the  organ  tends  certainly 
to  project  towards  the  pelvic  floor  on  the  one  hand,  while  on 
the  other  it  mounts  readily  over  the  symphysis  pubis,  and 
soon  presents  a  fair  non-peritoneal  surface  above  tliat  bone. 
By  means  of  a  frozen  section  Symington  showed  {Edin. 
Med.  Joum.,  April,  1885)  that  in  the  case  of  a  male  child 
aged  five,  the  injection  of  three  ounces  of  water  into  the 
bladder  caused  the  reflection  of  the  peritoneum  to  ho  cairried 
2-7  cm.  (ic,  more  than  one  inch)  above  the  symphysis  pubi& 
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It  will  be  evident  therefore  that  in  children  mere  disten- 
sion of  the  bladder — without  the  nid  of  any  rectal  tampon — 
will  suffice  to  bring  tlie  viscus  into  a  safe  position  for  supra- 
pubic lithotomy. 

Schmitz,  who  up  to  1886  had  operated  in  thirty-eight 
cases  of  children  by  the  high  operation  (Langenfxck's 
Arckiv.,  1886),  totally  discards  the  rectal  ba^,  to  which 
allusion  will  be  subseniieutly  made.  Trendolciibiirg  and 
others  also  make  a  practice  of  operating  without  the  assistance 
of  the  rectal  tampon. 

With  regard  to  the  adult  bladder,  our  knowledge  of  its  re- 
lations and  adjustments  under  distension  has  been  greatly 
added  to  by  the  preparation  of  frozen  sections,  and  especially 
by  those  of  Pirogi>rt'  and  Braune.  Oarson  {E()in.  Med.  Juui'n., 
Oct.,  1878)  was  the  tirst  t.o  describe  the  infiuonce  of  rectal 
tamponade  in  raising  the  pre-vesicul  fold  of  peritoneum. 

Two  years  later  Petersen,  of  Kiel  (Aiv/iiv.  f.  klin.  Chir., 
1880),  published  the  results  of  his  experiments  in  the  same 
direction,  and  from  this  period  the  modem  operation  of  supra- 
pubic cystotomy  may  be  considered  to  date. 

Valuable  investigations  upon  the  ett'ect  of  vesical  and 
rectal  distension  upon  the  rctlcctton  of  ])eritoneum  have  been 
carried  out  by  means  of  frozen  sections  by  Fehleisen  (Lan- 
genbeck'a  Archin.,  vol  xxxiv.),  Strong  {Annals  of  Surgery, 
Jan.,  1887),  and  others. 

When  empty,  the  bladder  is  flattened  and  of  triangidar 
outline,  and  lies  against  the  anterior  wall  of  the  pelvis.  The 
empty  bladder  may  be  found  in  one  of  two  conditions  (as  de- 
monstrated by  Hart  in  the  adult  female  bladder).  It  may  be 
small,  oval,  and  rinn,  with  its  upjx^r  wall  convex  towards  the 
abdomen  (tl.e  systtilic  empty  bladder);  or  it  may  bo  larger, 
and  soft,  with  its  upper  surface  concave  tt)wards  the  abdomen, 
and  fitting  into  the  concavity  of  the  lower  wall  or  surface 
(the  diastolic  empty  bladder). 

When  mod<'rutely  distended,  it  is  of  rounded  outline ;  when 
completely  distended,  it  assumes  a  more  oval  outline,  and 
rises  out  of  the  pelvi.s.  As  the  bladder  becomes  distended  its 
fiuidus  extends  more  and  more  towards  the  perineum.  ItJ* 
summit  is  brought  more  and  more  in  contact  with  the 
anterior  abdonunal  panetes. 
//  2 
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When  the  bladder  and  rectum  are  quite  empty,  the  apex 
of  the  bladder  and  the  pre- vesical  reflection  of  peritoneum  are 
s  little  below  the  upper  margin  of  the  symphysis  pubis. 

^^^len  the  apex  of  the  bladder  is  two  inches  above  the 
pubes,  and  the  organ  is  pressed  against  the  abdominal  wall, 
the  peritoneal  reflection  is  probably  not  more  than  three- 
quarters  of  an  inch  above  the  same  point  of  bone. 

The  mobility  of  the  bladder  and  tJie  laxity  of  the 
peritoneal  fold  vary  greatly  in  difierent  individuals,  and  are 
much  influenced  liy  the  physical  condition  of  the  tissues.  In 
two  males,  aged  thirty-four  and  thirty-five  respectively,  an 
injection  into  the  bladder  of  ten  ounces  raised  the  peritoneal 
fold  in  one  case  an  inch  and  three-quarters,  and  in  the  other 
three-quarters  of  an  inch.  In  fleshy  and  flabby  subjects  the 
bladder  usually  will  rise  easily  out  of  the  pelvis  against  the 
abdominal  wall  when  alone  moderately  distended. 

With  regard  to  the  rectal  hiuj  and  its  effect  in  elevating 
the  pre-vesical  fold  of  peritoneum,  it  is  evident  that  its  power 
is  inconstant,  that  it  varies  in  diflerent  indi\'iduals,  and  is 
much  influenced  by  the  physical  state  of  the  tissues. 

The  researches  published  show  very  varjing, and  often  quite 
contradictory,  results,  which  may  be  explained  by  the  diflerent 
conditions  under  which  the  experiments  were  performed,  by 
the  diflerent  states  of  the  tissues,  and  by  the  time  which  had 
elapsed  since  death. 

Distension  of  the  rectum  alone  will  elevate  the  base  of  the 
bladder,  but  will  usually  have  no  effect  upon  the  reflection  of 
peritoneum.  The  rectal  \m^  provides  a  more  or  less  firm  baso 
for  the  fundus  of  the  bladder,  and  it  overcomes  tlie  tendency  of 
the  dilating  organ  to  extend  towards  the  perineum.  It  also 
pushes  forwards  the  posterior  wall  of  the  bladder,  and  tends 
to  force  the  entire  organ  towards  tlie  anterior  abdominal  wall 

To  avoid  a  number  of  confusing  and  often  conflicting  data, 
the  following  results  of  experiments  may  be  selected  as  illus- 
trative of  the  effect  of  the  rectal  bag.  These  results  are 
examples  merely.  They  do  not  represent  constants,  nor  can 
they  be  considered  as  conclusive.  They  show  the  effects  pro- 
duced in  certain  individual  bodies.  They  are  the  results  of 
Felilciscn's  experiments  upon  the  adult  bladder  as  demon- 
strated by  frozen  sections. 
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^vperiment  1. — Tbe  rectum  is  qiute  empty ;  the  bladder 
it.£UDs  ten  and  a  half  ounces  of  fluid  ;  the  internal  meatus 
ift   1     am.   above    the    lower  border  of  the   symphysis;  the 

fc --vesical  fold  of  peritoneum  is  raised  only  half  a  centimitre 
v«  the  upper  margin  of  the  symphysis. 
.£7xperimeat  2. — Tbe  rectum  is  quite  empty ;  the  bladder 
it^ins  twenty-two  and  a  half  ounces  of  Huici.    The  bladder  is 


*Jg.  iK.—xrrrxm  or  sinrTiaioK  or  thb  blaodeh  upow  its  posmcw. 
a  Anterior,  Mid  A  Posterior,  reflvcUon  of  peritoneum.    (FekUiun.) 

B^berical.  and  is  distended  backwards  rather  than  upwat\ls ; 

the  prostatic  urethra  Ls  nearly  horizontal ;  the  pre-vesical  fold 

of  peritoneum  is  raised  2  cm.  (more  than  three-quarters  of  an 

■  iitch)  above  the  symphysis  pubis  (Fig.  402). 

H      Experiment  3. — The  rectum  contains  sixteen  and  a  half 

Hposces  of  fluid  injected  into  an  oval  bag ;  the  bladder  contains 

Bbvoq    ounces.     Tlie    bladder    is    pentagonal    rather    than 

rounded ;  the  base  of  the  bladder  is  much  raised ;  it  is  close 
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behind  the  anterior  abdoininal  wall;  the  reflection  of 
peritoneum  has  been  raised  four  centimetres  (one  inch  and 
five-eighths)  (B'ig.  40;}). 

Experlinent  4. — The  rectum  contains  seventeen  and  a  half 
ounces  in  a  bog;  the  bladder  contains  fourteen  and  a  half 
ounces.  Tlie  bladder  is  of  irrt-gular  outliiio  ;  its  base  Ls  more 
raised  than  in  experiment  No.  3.     The  internal  meatus  is. 


Fig.   AOn.— RFFBOIS  or  DISTENSION  OF  THE  SECTUM  UrD  BLASDSB  UTON  THB  POSITtOH 

CUT  THS  LATTSft. 

a  Anterior,  and  b  Posterior,  reflection  of  peritoneom ;  e  Rectal  bug.     (AAbi'jwn.) 

indeed,  elevated  two  and  a  half  centimetres  (one  inch)  above 
the  lower  border  of  the  symphysis.  The  prostatic  urethra  is 
vertical  The  anterior  fold  of  peritiineum  is  raised  eight  and 
a  half  centimetres  (tliree  and  a  half  inches)  above  the  upj)er 
erlge  of  the  sjTnphysis. 

It  would  appear  that  the  best  results  are  obtained  whe»* 
the  rectum  is  distended  first  and  the  bladder  afterwards  ;  the 
greater  amount  of  fluid  should  be  introduced  into  the  rectum ; 
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the  rectal  bag  should  be  inserted  high  up,  so  as  to  occupy  the 
hollow  of  the  saonnii. 

In  the  cadaver  the  rectum  has  been  ruptured  opposite  to 
the  promontory  of  the  sacrum  by  injecting  twenty-three 
ounces  of  fluid  into  the  rwta!  \^w^. 

It  must  be  remembered  that  the  vesical  veins  which 
course  over  the  apex  of  the  bladder,  and  which  are  exposed  in 
the  operation,  pass  under  the  fimdus  of  the  orjjan  ;  and  that 
when  the  rectid  bag  is  employed,  these  veins  must  of  necessity 
be  rendered  unduly  prominent. 

The  Instruments  Required. — A  scalpel ;  probe-pointed 
bistoury  ;  scissoi-s  ;  sharp  hook,  blunt  liooks  ;  di.ssecting,  arterj', 
and  pressure  forceps ;  broad  rectangular  retractors ;  wound 
retractors ;  rectal  bag  ;  ligature  for  penis ;  syringe  ;  sound ; 
lithotomy  forceps  and  scoop;  drainage-tube  for  bladder; 
needles,  sutures,  ligatures,  etc. 

The  rectal  bag  should  be  strong,  of  oval  or  pear  shape,  and 
of  suitable  size. 

Preparation  of  the  Patient. — The  preparation,  such  as  it 
is,  has  already  lieen  alluded  to  in  the  chapter  on  Lateral 
Lithotomy.  If  the  bladder  be  unduly  irritable,  it  is  recom- 
mended that  it  shoidd  be  washed  out  daily  for  some  few  days 
beforehand.  The  rectum  nuist  be  well  emptie^l.  In  the  adult 
the  pubes  should  be  stiaved.  In  any  case,  the  region  of  the 
operation  must  be  thoroughly  cleansed. 

The  jmtient  lies  upon  the  back,  close  to  the  right  edge  of 
the  table.  Tlie  shoitiders  are  raised.  A  few  sponges  are 
wedged  in  against  the  j)orineum,  to  collect  any  blood  or  fluid 
which  may  run  in  that  direction. 

The  surgeon  stands  to  the  patient's  right,  and  the  chief 
assistant  takes  his  place  upon  the  opposite  side  of  the  table. 

THE  OPERATION. 

The    Distension    of  the    Rectum   and    Bladder. — The 

rectal  bag  is  thoroughly  emptied,  is  smeared  with  vaseline, 
is  folded  in  two,  and  when  thus  made  conical  is  introduced 
into  the  rectum.  It  should  be  passed  in  well  above  iho 
sphincters,  and  should  lie  in  the  hollow  of  the  sacrum.  It 
should  be  introduced  by  someone  who  is  not  otherwise 
assisting  at  the  operation. 
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It  is  better  to  postpone  the  filling  of  the  bag  until  the 
bladder  has  been  injected.  A  soft  catheter  is  passed,  the 
urine  is  drawn  off,  and  through  the  catheter  the  bladder  is 
woshecl  out  with  aivarm  boracic  solution  (half  an  ounce  to  the 
pint).  This  is  more  conveniently  done  with  an  irrigator  than 
with  a  syringe.  The  bladder  is  now  filled  with  a  weak  warm 
.solution  of  boracic  acid,  or  a  solution  of  carbohc  acid  in  the 
projiortion  of  one  to  eighty  or  one  to  a  hundred.  In  children 
from  two  to  five  years  of  age  three  ounces  will  probably 
siiflice.  In  aflults,  eight  to  ton  to  fifteen  ounces  may  be  intro- 
duced. The  injection  should  be  carried  out  by  means  of  an 
irrigator  hold  a  few  feet  above  the  level  of  the  table.  The 
fluid  then  enters  the  bladder  with  a  more  equable  stream  than 
when  it  is  forced  in  by  means  of  a  syringe.  The  quantity  of 
fluid  required  must  be  placed  in  the  irrigator,  and  no  mor& 
If  !i  piece  of  glass  tubing  be  inserted  in  the  irrigator  tube 
close  to  the  nozzle,  the  ease  with  which  the  fluid  enters  can 
be  noted,  as  also  the  evidence  of  any  backward  pressure.  The 
irrigator  is  detat-hed.  and,  as  the  catheter  is  withdrawn,  an 
indianibber  coril  is  tied  roimd  the  penis  to  prevent  the  escape 
of  tin;  injected  fluid. 

The  rectal  bag  is  now  distended  should  its  use  be 
indicated.  It  is  filled  with  warm  water.  For  an  ailult,  some 
ten  to  twelve  ounces  may  be  injected.  For  a  child  of  five, 
from  two  and  a  half  to  three  ounces.  In  actual  practice  the 
bag  is  seldom  needed  in  operating  upon  children,  and  can  very 
well  be  dispensofi  with  in  such  patients.  In  old  and  thin  sub- 
jects also  the  bag  can  often  be  onntted.  It  not  unfrequently 
happens  that  after  the  injection  of  the  bladder  the  organ  can 
be  made  out  above  the  pubes.  In  such  case  the  rectal  bag  is 
hanJly  needed.  It  may  be  left  in  place,  and  be  distended 
when  the  bladder  is  exposed,  if  it  shouk!  appear  necessary. 

Tlie  practice  observed  by  some  of  not  distending  the  rectal 
bag  until  the  bladder  has  been  reached  has  much  to  com- 
mend it 

As  already  mentioned,  experiments  upon  the  cadaver  show 
that  the  best  results  are  obtained,  so  far  as  the  projection  for- 
wards of  the  bladder  is  concerned,  when  the  rectum  is  dis- 
tended first  and  the  bladder  afterwards.  This  order  of 
proceeding  is  not  quite  so  easily  followed,  and  may  possibly 
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be  not  quite  so  safe  so  far  as  the  bladder  is  concerned.  Mr. 
Ma^'o  Rob.son  recommends  it,  and  has  found  no  ill  from  its 
employment  {Brit.  Med.  Jowm.,  Uct.  1 1th,  1800).  The  bliulder 
is  emptied,  and,  if  necessary,  washed  out.  The  catheter  is  not 
removed. 

The  rectal  bag  is  introduced  and  distended.  The  bladder 
is  then  filled,  the  catheter  withdrawn,  and  the  cord  tied  round 
the  penis. 

If  there  be  any  evidence  of  disease  of  the  mucous 
membrane  or  walls  of  the  rectum,  the  hag  should  not  be  used 
at  alL 

A  case  is  reported  in  which  the  bladder  of  a  man  was  torn 
by  injecting  125  gi-ammes  of  water 

The  Opening  of  the  Bladder.  —  An  incision  about 
three  inches  in  length  is  mtwlo  precisely  in  the  median 
line  immediately  above  the  symphysis.  The  incision 
should  be  extended  about  half  an  inch  actually  over 
that  process  of  bone.  There  is  no  linua  alba  below  the 
umLLlicus,  and  after  dividing  the  skin  and  subcutaneous 
tissues,  the  surgeon  may  find  muscular  fibre  lying  across  the 
lino  of  the  incision.  If  the  intei-vat  between  the  muscles  is 
not  readily  found,  the  knife  should  be  carried  directly  through 
the  muscle  fibres  themselves,  the  median  line  being  strictly 
observed. 

The  wound  must  bo  a  clean  one,  and  any  tearing  of  the 
parts  with  the  fingers  or  forceps,  or  the  handle  of  the  scalpel, 
to  seek  for  an  inter-muscular  interval,  is  to  be  deprecated.  When 
substantial  and  powerful  muscles  are  met  with,  it  may  some- 
times be  advisable  to  divide  the  fibres  transversely,  to  a  sliglit 
extent,  close  to  their  attachment  to  the  bono. 

Any  bleeding  points  are  secured  with  pressure  forceps. 
The  transversalis  fascia  is  reached,  and  is  divided  in  the  same 
precise  manner  in  the  median  line. 

The  area  of  connective  tissue  overlying  the  summit  of  the 
bladder  is  now  exposed.  This  must  be  cleanly  and  precisely 
divided  with  the  scalpel,  and  the  bla<ldor  reached  by  dis- 
section 

The  peritoneum  may  possibly  bo  made  out,  and  can  Ijo 
readily  pushed  upwards  with  the  left  forefinger.  The  dissec- 
tion necessary  to  expose  the  bladder  should  be  commenced 
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close  to  the  symphysis,  and  be  continued  cautiously  upwards. 
The  peritoneum  has  been  found  adherent  over  the  sym- 
physis, and  has  been  tvoundoil.  If  such  an  accident  should 
occur,  the  opening  should  be  at  once  closed  by  tine  catgut 
sutures. 

Wide  rectangular  mptal  retractors  nnist  now  be  used  in 
order  to  extend  the  width  of  the  woimd  to  the  utmost. 

All  bleeding  into  the  lax  connective  tissue,  which  is 
exposed,  must  be  arrested. 

Several  veins  are  met  with  ramifying  over  the  apex  of  the 
bladder.  They  must  be  avoided.  Should  any  be  divided,  the 
ha?niorrhago  may  be  very  free ;  but  it  will  cease  when  the 
bladder  is  opened,  and  especially  when  the  rectal  bag  is 
emptied.  The  bag  presses  upon  these  veins,  and  tends  to 
cause  them  to  bo  pnnninont. 

The  pre-vosieal  fiit  may  l>e  considerable  in  quantity.  It 
should  never  be  torn  through  with  the  fingers  or  with  the 
forceps  and  the  handle  of  a  scalpel.  All  such  rough  manipu- 
lations opfTi  the  way  for  urinary  inliltration.  The  exposure 
of  the  bladder  should  be,  as  already  stated,  by  dissection. 

All  bleeding  at  this  stage  shoidd  be  promptly  checked, 
since  the  blood  readily  infiltrates  the  loose  tissue  in  which  the 
surgeon  is  working. 

The  bladder  is  recognised  by  its  pinkish  colour,  by  its 
rounded  outline,  and  by  the  expt)sed  layer  of  musculai*  fibres. 
The  peritoneum,  if  in  view,  must  be  pushed  upwards  with  the 
li'ft  forefinger,  while  the  surgeon  transfixes  the  bladder  witli  a 
slairp  book.  Tliis  hook  shoiik!  be  introduced  transversely 
across  the  median  line,  and  should  be  inserted  near  the  upper 
part  of  the  exposed  viscus. 

The  scalpel  is  now  thrust  vertically  into  the  bladder, 
exactly  in  the  median  line  and  just  below  the  hook,  and  is 
made  to  mcise  the  organ  by  cutting  downwards  towards  the 
symphysis.  It  should  be  introduced  with  a  sharp  stab,  lest 
the  undivided  mucous  membrane  be  pushed  inwards  by  its 
point  If  any  vein  be  in  the  way,  it  may  be  thrust  aside, 
although  the  thinness  of  these  vessels  calls  for  gentle 
manipulation 

The  actual  opening  of  the  bladder  is  demonstrated  by  the 
«8cape  of  the  contained  Huid.     Tlie  hohl  npuii  ibe  lenaculum 
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&nuld  not  be  relaxed  The  cut  nuir^^iri  of  the  bladder  on 
tber  side  ol"  the  opening  .should  now  lie  seized  iieaily  and 
)'tnmetricalJy  with  arter}'  or  pressure  forceps.  These  enable 
he  operator  to  maintain  a  hold  upon  the  nivnn  during  the 
nainder  of  the  operation,  and  they  render  the  position  of 
lie  opening  perfectly  distincL 

Very  little  tissue  need  be  taken  up  in  the  blades,  and  it 

not  been  shown  that  the  teinporarj'  compression  of  the 
nstniments  does  any  harm. 

When  the  forceps  are  in  place,  but  not  before,  the  tena- 
duui  may  be  removed. 

Loops  of  silk  have  been  employed  to  hold  up  the  bladder, 
d  to  maintain  the  fi.xed  position  of  the  opening;  but  if 
drawn  upon,  they  are  apt  to  cut  out.  Certain  special  specula 
tfo  described  on  page  614. 

When  the  bladder  collapses,  the  fold  of  peritououiii  ma}'   i 
(resent  at  the  upper  angle  of  the  wound.     The  tena<niluin  ' 
ceeps  it  out  of  the  way,  but  it  may  be  noted  that  the  mem- 
brane has  been  inadvertently  injured  at  this  stage. 

Unless  means  such  as  have  been  described  are  taken  to 
revent  the  sinking  of  the  bladder,  its  anterior  wall  may 
lescend  int«  the  pelvis,  and  umch  damage  may  be  done  to 
ihe  soft  parts  in  endeavouring  to  draw  it  up  again.  The 
mger  should  not  bo  ]>nMuaturely  thrust  into  the  opening,  and 
ihould  never  tie  introduced  until  tlje  margins  of  the  oritice 
ive  been  fixed.  Ill-considered  attempts  in  this  direction 
ay  cause  the  bladder  to  be  pushed  before  the  tingcr,  the 
Ifiening  to  be  closed,  and  the  viscus  to  be  separated  from  the 
Urface  of  the  pubes. 

The   haiiiiirrhage   from   the  edges  of  the  wound  in  the 
(ladder  may  be  a  little  free  at  first,  but  it  soon  ceases. 

As  soon  as  the  bladder  has  been  opened,  an  assistant  may  ) 
•move  tJie  ligature  from  the  penis. 

The  siirgeon  holds  ihi-  right-hand  pair  of  retaining  forceps, 
hile  the  assistant  holds  the  left ;  and  with  the  opening  thus 
xed.  the  right  forefinger  is  introduced  into  the  bladder. 

The    opening    may    be    enlarged    with   a   blunt-pointed 
Mstoury  as  required.     There  is  no  need  to  make  the  orifice  so 
nail  that  the  finger  has  to  be  wormed  in. 

The  stone  is  now  extracted.     For  this  purpose  lithotomy 


58» 


OPERATIVE   SURGERY. 


forceps  may  be  used,  or  the  scoop  may  be  found  to  be  of 
greater  service,  or  the  two  forefingers  may  be  employed 
forceps-wise.  The  manipulations  attending  the  extraction 
may  be  aided  possibly  by  emptying  the  rectal  bag,  or  possibU' 
by  disteiuling  it  if  it  has  not  been  tilled. 

ShouliI  any  debris  remain,  or  .should  the  urine  be  putrid, 
the  bladder  should  be  well  washed  out 

In  a  perfectly  straightforward  case  this  may  be  dispensed 
with.  Before  the  o])eration  is  concluded,  the  interior  of 
the  bladder  should  be  thoroughly  explored  with  the 
finger.  The  retainmg  forceps  are  removed  from  the 
bladder. 

Two  or  three  sutures  of  silkworm  gut  are  introduced  into 
the  upper  part  of  the  parietal  wound,  each  suture  including- 
the  whole  thickness  of  the  divided  tissues. 

The  question  of  suture  of  the  bladder  and  total  closure  of 
the  surface  wound  is  considered  in  the  next  section. 

The  ligature  upon  the  penis  will  probably  have  been 
already  removed. 

The  rectal  bag  is  now  emptied  and  withdrawn.  All  the 
parts  concerned  are  dried  juhI  cleansed. 

The  Suturing  of  the  Bladder. — This  is  an  ideal  method 
of  concluding  the  operation  whenever  it  can  be  carried  out 
The  bladder  woimd  may  be  closed  by  suture  in  children, 
and  in  healthy  adults  provided  that  the  viscus  itself  is 
healthy. 

It  is  not  wise  to  attempt  it  in  aged  subjects,  in  those  who 
have  cystitis,  or  in  cases  where  the  operation  has  been  pro- 
tracted, and  the  margins  of  the  bladder  wound  much  bruised, 
as  in  the  extraction  of  a  large  calculus. 

The  application  of  the  sutures  is  comparatively  easy  in 
children  and  in  thin  adults.  It  is  difficult  in  the  corpulent 
The  early  records  show  that  after  immediate  suture  of  the 
bla<lder  in  two-thirds  of  the  cases  the  wound  reopens,  and 
in  one-third  only  primary  healing  takes  place.  Mr.  Mayo 
Robson,  in  a  more  recent  comnnmication,  records  ten  cases  of 
suture,  with  only  one  failure  to  secure  immediate  healing.  In 
this  instance  the  bladder  was  so  deep  as  to  be  almost  out  of 
reach  of  the  finger. 

The  opening  into  the  bladder  is  fixed,  and  is  held  up  by 
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two  bluut  hooks,  one  inserted  at  each  extremity  of  the 
wound.  By  means  of  these  hooks  the  margins  of  the  incision 
are  kept  steady  and  parallel  with  one  another.  Ver}'  tine 
chromicised  catgut  should  be  employed.  The  sutures  should 
be  interrupted,  should  not  include  the  mucous  membrane, 
should  be  introduced  by  means  of  a  curved  needle  in  a 
holder,  and  be  very  closely  a]>plied.  Many  forma  of  suture 
have  been  advised,  but  this  appears  to  be  the  best. 

A  small  drainage-tube  is  introduced  into  the  lower  part  of 
the  parietal  wound,  which  is  then  closed. 

A  dry  dressing  is  applied.  The  tube  may  be  removed  in 
forty-eight  hours. 

Thu  bladder  is  left  undistiirbetl.  No  catheter  is  tied  in, 
nor  is  any  drain  through  the  jrerineum  necessar)-.  If  the 
patient  cannot  pass  water,  a  soft  catheter  must  be  introduced 
as  often  as  reciuired. 

The  After-treatment. — If  the  wound  in  the  bladder  has 
been  closed  by  sutures,  the  after-treatment  of  the  case  is 
conducted  upon  the  lines  observed  after  any  ordinary 
abdominal  section. 

The  question  of  the  employinent  of  the  catheter  has 
already  been  alluded  to.  The  superficial  sutures  may  be 
ri'moved  at  the  end  of  a  week ;  and  if  all  goes  well,  the 
patient  may  be  sitting  up  in  ten  days. 

If  the  wound  in  the  bladder  has  been  left  open,  the  after- 
treatment  becomes  very  tedious,  and  demands  infinite  care. 
The  bed  must  be  protected  by  macintosh  sheets,  placed 
beneath  the  usual  draw-slieets.  A  large  cradle  is  spread 
across  the  pelvis.  The  care  of  the  wound  will  demand  the 
constant  and  undivided  attention  of  a  nurse. 

The  raw  surface  is  dusted  with  iodoform,  and  left.  There  is 
no  object  in  introducing  a  tube  into  the  bladder,  and  the 
various  syphon  drainage-tubes  are  delusions  and  snares. 
There  is  no  need  to  pass  a  catheter  into  the  bladder,  and  to  tie 
it  in ;  nor  is  there  in  any  orilinary  case  any  reason  why  the 
bladder  should  be  cut  into  from  the  perineum  for  the 
piu^ses  of  <lrainage.  If  the  wound  be  simply  left  open,  the 
bladder  drains  itself  well  enough.  No  drainage-tube  will 
prevent  the  occasional  escape  of  urine  into  the  connective 
tissue  around  the  incision. 
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The  skin  of  iho  perineum,  buttocks,  and  lower  part  of 
the  abdomen  should  be  kept  as  dry  as  possible,  and  should 
be  smeared  with  vtiseline  to  prevout  the  irritating  effects  of 
the  contact  of  urine.  Over  the  wound  should  be  placed  a 
large  sponge,  and  beneath  the  sponge  should  be  a  large  pad 
of  absorbent  wool,  appliefl  invnsversely,  like  a  scarf  from  one 
side  of  the  groin  to  the  other. 

,  This  pad  rests  upon  the  pubes.  It  keep  the  sponge  in 
place,  and  serves  to  absorb  any  urine,  which  may  escape  the 
sponge.  Ii  uuiy  be  conveniently  replaced,  if  expense  be  dis- 
regarded, by  a  thick  scarf- like  fold  of  Tillinann's  dressing. 

Not  less  than  twenty  sponges  shc»id<l  be  in  use. 

The  arrnngeiiient  of  ihe  bed-clothes  over  the  cradle  allows 
the  part  to  be  always  in  view,  the  patient's  trimk  and  lirabs 
lieing  well  covered  up  with  blankets. 

Till'  sponges  and  wool  piid  must  be  changed  as  often  as 
needed — possibly  two,  three,  or  four  times  in  the  hour.  The 
pad  is  of  course  thrown  away,  but  the  sponge  ciin  be  used 
over  and  over  agaui.  Ea^li  spongi:  i.s  well  riustnl  in  water,  is 
then  immersed  for  some  hours  in  carbolic  lotion,  is  once  more 
linsed,  and  is  then  dried  ready  for  use.  Before  l)eing  applied, 
each  sponge  ma\-  l)e  diistet!  with  a  little  iodoform. 

Before  each  sponge  and  scarf  of  wool  are  applied,  the 
skin  should  be  rapidly  dried.  No  bandage  is  re<|uired.  The 
patient  must  lie  ujkiu  the  back,  and  should  sissume,  as  soon  lis 
he  is  able,  the  sitting  position.  If  ho  wishes  to  lie  upon  one 
or  other  side,  the  sponge  and  the  wool  pad  nuist  be  adjusted 
lo  meet  the  altered  ]»osition. 

If  this  i)lan  be  carried  out  by  intelligent  and  painslakinjj 
nurses,  the  patient's  bed  may  be  kept  absolutely  dr}',  and  the 
skin  perfectly  sound  and  free  from  excoriation.  The  sponges 
can  be  changed  during  sleep  without  waking  the  patient,  the 
wound  being  always  in  view  through  a  "  window  "  in  the  cradle. 

The  sooner  the  patient  can  sit  up  in  bed  the  better,  as  the 
wound  is  much  more  readily  dealt  with  when  that  attitude  is 
juisumed. 

.\ny  "  dressing  "  secured  with  a  bandage  round  the  body  is 
useless.  By  the  time  the  dressuig  has  been  applied  and  the 
bandage  secured,  the  whole  arrangement  is  probably  soaked 
with  urine. 
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The  bladder  may,  when  necessary,  be  washed  out  with  a. 
boracic  acid  saliitiou  as  afton  as  required. 

The  bladder  wound  usually  closes  in  two,  three,  or  four 
weeks,  and  the  external  wound  one  or  two  weeks  later.  It  is 
probable  that  the  patient  will  be  able  to  be  moved  into  a 
chair  by  the  end  of  the  second  or  coniuiencement  of  the  third 
week. 

No  advantage  appears  to  attend  attempts  to  approximate 
the  margins  of  the  woimd  by  strips  of  strapping. 

The  Use  of  the  Sonde  a  dard. — This  instrument  was 
at  one  time  an  essential  clement  in  the  supirapubic  operation 
It  is  still  much  used  by  French  surgeons,  and  has  been 
recommended  by  English  writers  lor  suprapubic  lithotomy  ui 
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the  female  or  in  the  male  when  a  perineal  opening  has  already 
been  made. 

The  sound  has  been  modified  from  time  to  time  since  its 
introduction  by  Frere  C<>sme.  It  consists  essentially  of  a 
curved  hollow  soujid  with  a  slightly  bulbous  end  and  a  con- 
cealed sharp-pointed  stylet,  which  can  be  protruded  as  shown 
in  Fig.  404. 

A  rectum  bag  may  be  introduced  if  thought  fit.  The 
soimd  is  introduced  into  the  bladder  thrnn^ih  the  urethra. 
The  rectal  bag  is  distended.  The  handle  of  tl»e  sound  is  then 
depressed  between  the  patient's  legs,  until  the  point  presses 
the  apex  of  the  bladder  against  the  upper  part  of  the  sym- 
physis. 

The  median  suprapubic  incision  is  now  tnade,  and  the 
bladder  exposed  in  the  usual  way. 

It  may  either  be  opened  by  cutting  upon  the  blmit  point 
of  the  soimd,  or  the  stylet  may  be  thrust  through  the 
bladder  wall,  and  the  knife  be  conducted  into  the  Maddor  by 
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following  the  groove  which  should  mark  the  posterior  surface 
of  the  stylet 

After  the  viscus  has  been  opened,  the  stylet  is  withdrawn 
into  the  sound,  and  the  instrument  is  removed. 

Results  of  Lithotomy  Operations. — Mr.  Cadge  g^ves  in 
Heath's  "  Dictionary  of  Surgery  "  the  results  of  the  operations 
for  stone  performed  at  the  Norwich  Hospital 

The  following  is  an  abstract  of  a  collection  of  1,124  cases 
of  hthotomy : — 


Mortality,  males       

13}  per  cent. 

„        iemales     

8        ., 

Uortality  under  20  years  of  a,q;ft    ... 

8        „ 

„        over     „        „        „ 

19        „ 

»           »»     ^"         »»        i» 

27-4     „ 

Out  of  1,030  patients  who  were  cut,  only  forty  were  sub- 
jected to  a  second  operation  and  five  to  a  third. 

Sir  Henry  Thompson  has  published  the  results  of  his 
extensive  experience  of  operations  for  stone  in  the  Medico- 
Chirurgical  Transactions  for  1890.  They  include  115 
examples  of  perineal  lithotomy  in  male  adults,  with  forty-three 
deaths ;  and  twelve  examples  in  boys,  with  one  death.  The 
admirable  results  published  by  Dr.  Freyer  {Brit.  Med.  Joum., 
May  9,  1891)  give  but  one  death  in  fifty-four  cases  of  perineal 
lithotomy. 

Any  attempt  to  estimate  correctly  the  mortality  that 
attends  the  suprapubic  operation  would  at  present  Re 
misleading.  Dr.  Dennis's  collection  of  127  cases  operated 
on  since  1879  gives  a  mortality  of  nine  per  cent. ;  but 
more  recent  commimications  show  that  better  results  are 
being  obtained  from  year  to  year,  and  indicate  that  the 
mortality  in  the  futui'c  will  be  considerably  below  Dr.  Dennis's 
estimate. 
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CHAPTER  IV. 

LiTHOTRITy   AND  LlTHOLAPAXT. 

TuESE  operations  concern  the  treatment  of  stone  by  crush- 
ing. 

By  lithotrity  is  understood  the  crushing  of  the  stone  by 
many  repeated  brief  sittings,  tho  fragments  being  left  to  be 
voided  by  natural  means.  The  crushings  are  conducted  with- 
out an  anesthetic.  Lithola}Mxy  concerns  the  entire  crush- 
ing of  the  stone  and  tho  fragments  at  one  sitting  under  an 
antesihetic,  the  dSbris  being  completely  removed  at  the  time 
by  means  of  a  sjiecial  instrument. 

The  latter  and  more  modem  ojioration  has  more  or  less 
completely  replaced  the  older  procedure. 

The  treatment  of  stone  by  cnishiniif  is  of  quite  recent  origin. 
Gruithuisen  (a  Bavarian  surgeon)  proposed  in  1813  that  the 
stone  should  be  broken  up  by  drilling,  and  invented  some 
remarkable  instruments,  including  a  trephine,  which  do  not 
appear,  however,  to  have  been  employed  on  the  living  subject 
In  1818  Civiale  published  an  account  of  a  litho-tripteur,  but 
the  instrument  was  never  employed.  A  like  fate  attended 
the  curved  file  introduced  by  Elderton  (a  Scottish  surgeon)  in 
1819.  During  the  next  few  years  a  great  nnmber  of  remark- 
able instruments  were  invented,  including  the  saw,  or  litho- 
prione,  of  Leroy  D'Etiolles.  the  brise-pierce  of  Amussat,  and 
the  brise-cocpie  of  Heurteloup.  To  a  Danish  surgeon,  Jacob- 
son,  is  duo  the  credit  of  demonstrating  in  18.31  that  stones 
might  be  crushed  by  simple  jtre.ssnre.  Civiale's  first  success- 
ful operations  had  been  performed  already  in  1824,  but  with 
very  imperfect  instruments.  Tho  development  of  the  modem 
lithotrite  followed  very  rapidly,  and  is  associated  with  the 
niim<  s  of  Weiss,  Heurteloup,  L'Estrango,  Brodio,  Charriere, 
Thompson,  and  others.  To  Brodio,  Coulson,  and  Sir  Heniy  | 
m  m 
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Tliompson  are  mainly  due  the  final  elaboration  of  the  opora- 
tion,  and  its  rea<ly  estaMishraent  in  Great  Britain. 

No  description  of  the  perfected  instrument  is  called  for.  It 
is  the  outcome  of  innuiuerablo  experiments  and  of  iniinit« 
ingenuity,  and  as  an  example  of  applied  mechanics  is  without 
an  equal  in  the  surgeon's  armamcularium. 

In  LS78  Professor  Bigelow  proposed  the  method  of  litho- 
trity  with  which  his  name  is  associated,  and  to  which  he  gave 
the  title  of  litholapaxy.  Tlie  ground  lutd  been  prepared  by 
the  researches  of  Otis,  who  had  d(>niiinsUated  that  the  urethra 
could  take  with  safety  instruments  of  infinitely  latter  calibre 
than  had  ever  been  supposed.  The  way  was  thus  made  clear 
for  the  employment  of  large  evacuating  catheters,  by  means  of 
which  the  bla*lder  could  bo  cleared  of  all  dihri«.  The  use  of 
aniEsthotics,  and  the  demonstration  of  the  tolerance  of  the 
bladder  and  urethra  to  the  long-coutiuued  contact  of  instru- 
ments, contpleted  the  bases  for  the  operation. 

Heurteloup  and  others  had  many  years  previously  a<lvo- 
cated  the  removal  of  the  calculus  at  one  sitting,  but  this 
advice  had  no  practical  issue. 

In  Ashhurst's  "Encyclopedia  of  Surgery,"  vol.  vi.pagc  234, 
will  bo  found  a  full  account  of  the  developmout  of  the  evaeu- 
ator — from  the  crude  aspirating  bottle  of  Crampton,  used  in 
1846,  to  the  elaborate  and  efficient  instrument  devised  by 
Bigelow  after  many  experiments  and  many  modifications. 
In  the  article  in  question  figures  are  given  of  no  less  than 
sixteen  dift'erent  evacuators,  many  of  which,  however,  are 
merely  the  earlier  forms  of  more  perfect  instruments. 

LITHOLAPAXY. 

In  the  following  accoimt  the  more  modem  method  of 
dealing  witli  the  stone — viz.,  by  litholapaxy — will  bo  dealt 
with.  A  brief  notice  of  the  older  operation  will  be  found  at 
the  end  of  the  present  chapter  (page  604). 

Preparation  of  the  Patient. — In  an  ordinary  case  no 
special  preparation  is  needed.  It  is  well,  however,  that  for 
some  days  before  the  operation  the  ]>atient  shoidd  rest  quietly 
in  bed,  and  should  sleep  well.  His  diet  should  be  sinijile 
and  non-stimuluting,  and  the  action  of  the  bowels  should  be 
attended  to.     It  is  assumed  that  the  urethra  is  in  a  condition 
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to  admit  a  sufficiently  large  lithotrite  and  evacuating  ciithetcT. 
There  is  no  nee<I  that  the  Mnclrler  should  he  injocted  with 
tiiiid  before  the  operation.  The  patient  shoidd  not  emi)ty 
the  viscus ;  and  if  throe  or  four  ounces  of  urine  be  retained  at 
the  tuno  of  the  operation,  so  much  the  better. 

The  patient  should  lie  Hat  upon  the  back  upon  the  oper- 
ating-table, and  close  to  the  right-liand  edge.  The  pelvis 
should  he  miscd  iiliovc  the  level  of"  the  .shoulders  by  means  of 
a  firm  pillow.  This  has  the  effect  of  causing  the  stone  to 
gravitate  towards  the  fundus  of  the  bladder. 

The  surgeon  stands  to  the  patient's  right,  The  assistant 
takes  up  his  position  upon  the  opjiositc  side  of  the  t^ihle,  and 
attends  to  the  filling  and  adjusting  of  the  evacuating  ap- 
paratus. The  thighs  should  he  so  separated  that  there  is 
an  interval  of  a  foot  or  more  between  the  knees.  Tlie  |)atient 
is  antesthetised.  In  .suitable  eases  Dr.  Frej'er  performs  the 
operation  without  an  amesthetic.  If  any  doubt  exists  as  to 
the  capuc:ity  of  the  nri'lhra,  a  soiuid  of  suitable  size  may  Ixi 
passed.  In  some  instances  it  may  be  necessary  to  incise  the 
meatus. 

Before  using  the  lithotrite  the  surgeon  should  have  made 
himself  thorotighly  familiar  with  the  instrument,  and  should 
have  practised  crushing  operations  with  it  outside  the  burly. 

The  Operation. — No  better  account  of  the  manipidations 
involved  in  lithotrity  can  be  given  than  is  provide<l  in  the 
description  by  Sir  Henry  Thompson,  whose  skill  with  the 
lithotrite  is  probably  Tuie([ualled.  The  account  appended 
is  derived  from  Holmes's  "  System  of  Surgery,"  third  edition, 
vol.  iii,,  page  294: — 

"  The  operator  places  himself  on  the  right  side  of  the 
patient,  and  stands  with  his  liaek  turned  partly  towards  the 
head  of  the  couch,  his  left  side  being  to  the  patient's  right. 
Having  well  oiled  the  lithotrite,  he  holds  it  lightly  with  his 
right  hand,  in  a  liorizontal  position,  the  blades  pointing  down- 
wards, and  raises  the  |x>nis  with  his  left ;  and  as  he  intro- 
duces the  lilades  into  the  uretlira,  the  left  draws  the  penis 
gently  over  the  angular  end  of  the  instnuiient,  which  descends 
in  this  manner  down  to  the  bulbous  portion  of  the  urethra,  th<i 
shaft  rising  gradually  towards  the  |)<^riK'ndieular  Having 
arrived  there,  it  is  not  now  to  be  depressed  as  in  catheterism, 
m  III  i 
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since  this  movement  raises  the  point  of  the  blades  against  ibo 
roof  of  the  urethra  in  front  of  the  deep  fascia  above  thu  narrow 
orifice  of  the  membranous  portion,  while  the  large  capacity  of 
the  bulbous  urethra  favours  the  malposition  described,  and,  if 
force  is  used  to  overcome  the  difficulty,  laceration  will  prob- 
ably take  place.  ...  In  order  to  pass  the  blades  easily  and 
safely  through  the  narrow  membranous  portion,  it  is  necessary 
to  maintain  the  Hthoirite  a  few  seconds  at  or  near  the  perpen- 
dicular, permitting  it  to  progress  slowly  in  that  position.  This 
I>roceeding  is  accomplishwl  by  permitting  a  part  of  the  weight 
of  the  instrument  to  act  as  the  propellijig  power,  while  the 
penis  is  drawn  upwards  a  little,  in  the  same — that  is,  the 
vertical — direction.  In  this  jiosition  the  blades  slide  through 
the  bulbous  portion,  enter  and  traverse  the  membranous 
portion,  and  arrive  at  the  prostate.  Then,  and  not  before,  the 
operator  gradually  depresses  the  instrument  towards  the 
patient's  thighs ;  the  blades  rise  up  through  the  prostatic 
portion  into  the  bladder — a  movement  which  is  rendered 
more  easy  if  a  very  slight  lateral  rotary  motion  is  given  to  the 
instrument  at  this  part  of  its  progress.  In  ordinary — that  is, 
normal — conditions  the  shaft  of  the  lithotrite  at  the  entry  into 
the  bladder  forms  an  oblique  line,  and  an  angle  of  about 
twenty  to  thirty  degrees  with  the  horizon ;  and  this  it  con- 
tinues, as  it  slides  easily  and  freely  flown  upon  the  trigone  to 
the  posterior  wall  of  the  viscus.  It  will  be  obvious  that  the 
urethra  now  entirely  loses  its  curve,  being  occupied  through- 
out by  the  straight  shaft  of  the  lithotrite.  The  jaws  being 
now  closed,  and  lying  at  the  bottom  of  the  cavity,  or  nearly 
BO,  the  finding  and  seizing  of  the  stone  have  to  be  achieved.  .  . 

"  First,  nothing  is  more  important  at  the  onset  to  remember 
than  this — namely,  that  quiet  and  slow  movements  of  the  jaws 
of  the  hthotrite  in  searching  the  bladder  are  desirable,  because 
rapid  movements  produce  currents  in  the  urine,  which  keep 
the  stone  more  or  less  in  motion,  so  that  it  is  less  easily 
seized  than  when  the  surrounding  fluid  is  in  a  state  of  rest.  .  . 

"  Let  it  be  understood  that  the  blades  of  the  lithotrite  have 
entered  the  cavity  of  the  bladder,  and  that  the  instrument 
shdes  easily  and  smoothly  doivn  the  trigone,  which  in  the 
living  and  healthy  organ  is  an  inclined  ])lane,  although  quite 
otherwise  in  the  atonied  and  in  the  dead  bladder.     In  many 
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cases  the  instrunicnt  in  thus  passing  gm/.cs  the  stone,  and  the 

Kllgbtest  lateral  movomont  of  tlio  blutlos,  right  or  left,  will 

deU-nuine  on  which  sirlc  it  lies.     Whether  the  stone  is  felt  or 

^xot,  when  the  Liados  huve  passed  gently  down  in  the  middle 

^Kne  until  a  very  slight  check  to  their  movement  is  penx-ivod, 

the  lithotrite  should  rest  there  for  three  or  four  soronds.  and 

then    the   male   blade  should  be  slowly  withdrawn,  without 

moving  any  other  part  of  the  instrument,  towards  the  neck  of 

the    bladder,  until  a  very  slight  cheek  is  perceived  in  that 

direction,  followed  by  ani>t,lier  three  or  four  seconds'  rest,  for 

currents  to  subside.     Now  the  operator  should  quietly  press 

^>ack  the  male  blade,  without  changing  the  position  of  the 

Bbthotrite,  and  almost  certainly  the  stone  will  be  seized.     In 

■^her  words :  open ;  pause  ;  close — that  is  all.      It  is  necessary 

always  to  remember,  when  withdrawing  the  male  blade,  that 

it  is  never  to  be  drawn  out  roughly,  since  in  this  action  the 

sensitive  neck  of  the  bladder  may  easUy  be  irritated. 

"  But  if  no  stone  is  thus  found,  the  operator  again  with- 
draws the  male  blade  as  before,  but  inchning  to  the  right  side 
about  45°,  and  closes  without  disturbing  the  central  pasition 
of  the  instrimient ;  if  nothing  is  fflt,  lie  turns  to  the  left  in 
like  manner,  and  closes.     It  is  often  right,  to  open  the  blades 
before  turning,  for  this  reason :  if  the  turn  is  first  made  and 
the  blades  ore  subsequently  opened,  the  male  blufle  as  it  is 
withdrawn  will  often  move  the  stone  away ;  whereas  if  the 
blades   are  inclined  while  open,  the  stone,  if  there,  is  almost 
certainly  seized.    It  is  not  very  comTnon  for  the  stone  to  elude 
the  search  thus  far  ;  but  if  it  does,  depress  the  handle  of  the 
lithotrite  an  inch  or  so,  an  act  which  raises  the  blades  shghtly\ 
from  the  floor  of  the  Vdadder,  and  turn  them  another  45"  to 
the   loft — bringing,  in  fad,  the  blades  horizontal  to  the  left; 
close ;  if  unsuccessfid,  turn  them  gently  to  the  horizontal  on  the 
right,  and  close.    In  all  these  movenuiits,  if  properly  executed, 
■    there  has  been  barely  contact  of  the  lithotrite  with  the  vesical 
Kwalls  :  at  all  events  no  pressure,  nothing  to  occasion  injury  to 
the  bla<ider.      But  if  there  is  an  enlarged  prostate,  causing  an 
eminence  at  the  neck  of  the  bladder,  or  the  stone   is  very 
small,  or  we  are  exploring  for  some  fragment  siisjK^etcd  to  be 
present,  the  blades  are  to  be  reversed  so  as  to  point  down- 
wards to  the  floor,  and  the  object  sought  may  then  often  bo 
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secured  with  ease.  If  seeking  for  a  small  ston«  or  for  feig- 
meuts,  we  may  employ  a  lithotrite  with  short  blules,  ■■hicli 
cau  tln.'refore  be  reversed  with  greater  ease  tbaii  one  \rilh 
long  blades. 
■^  "  In  order  to  do  this  properly,  the  handle  of  the  litliotntfb 
deprosse<l  anotlier  imh  or  more  between  thf  patient's  thigb* 
80  ihat  the  shaft  of  the  instrument,  instead  of  bcuig  dirft;t*<l» 
little  upwards,  is  level  with,  or  points  lielow,  the  horiiou .  llw 
blades,  being  still  closed,  are  cautiously  brought  round  to  th« 
/  reversed  position,  and  the  floor  first  hghtly  swept,  in  the 
I  manner  of  a  soimd  in  searching  for  stone.  Then  they  uiij  ht 
carefully  opened  and  closed  two  or  three  tijues,  in  ilighlJy 
varied  directions,  but  without  injuring  the  floor  of  th» 
bladder ;  after  which  an  exhaustive  examination  of  its  cavity 
ought  to  have  been  accomplished.  It  some-tiuies  happem 
when  the  prostate  is  considerably  enlarged,  and  a  stoiw  (f 
fragments  have  to  bo  sought  behind  it,  that  the  lithotrite  an 
be  reversed  without  depressing  the  himdle. 

"  As  a  rule,  all  thesi*  movements  are  to  be  executed  U  9 

beyond  the  centre  of  the  vesical  cavity,  the  proper  arc*  f« 

operating,  without  hurry,  rapid  movement,  or  any  other  whict 

partakes  of  the  nature  of  a  jerk  or  concussion.    Tlic  uii* 

/  common  cause  of  failure  to  seize  a  large  stone  aris(«  fiwra  iB 

/  close    proximity    to    the    neck    of    the    bladder    (whal^TW 

I    position  is  given  to  the  patient),  and  from   the  male  bWe 

being  drawn  up  against  it  at  each  opening  of  the  lithotritfc 

In  these  circumstances,  the  operator  feels  the  contact  of  tlw 

j  stone,  without  suspecting   its  precise  lo<^ality.  em-h  time  1" 

i  withdraws  the  blade,  and  is  apt  to  feel  embarrassed  on  fjilioK 

to  seize  it  when  he  closes  immediately  after.      In  these  oe* 

it  is  essential  to  draw  the  male  bla<le  gently,  but  cloflely,  W 

the  neck  of  the  bladder,  and  to  slide  the  blade  betwcto  ti* 

neck  and  the  stone  which  lies  in  contact  with  it 

"  The  rules  already  laid  down  for  finding  and  sciziog 
more  or  less  to  lithotrites  of  motlerate  size,  but  this 
rule  may  be  borne  in  mind  :  viz.,  the  more  jwiwerftil  the 
/trite — that  is,  the  larger  and  longer  are  its  bliulcs — the 
/  readily  are  we  to  adopt  the  reversed  positions  of  the  blwlrt, 
and  the  more  fluid  is  it  desirable  to  have  in  tho  bhMldcr. 
large  and  fenestrated  blades  are  used  chiefly  for  the  initial 
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of  breaking  up  a  large  stone  into  fragments,  it  is  obvious  also 

I  that  there   is  less  occasion  for  the  horizontal  and  reversed 
uiovemcnts,  since  a  lary:e  stuuo  may  almost  certainly  be  seized 
by  the  right  or  left  incline. 
"  Now,  supposing  that  a  hard  stone  of  an  inch  and  a  half  in 
diameter  has  fallen  into  the  ^Tasp  of  a  powerful  lithittrite,  the 
B  screw  is  to  be  gradually  turned  at  tirst,  to  make  the   blades 
^  bite,  since  a  sharp  turn  at  this  moment  may  drive  the  stone  i 
out  either  right  or  left.  As  the  power  i.s  increa.sed,  the  resistance 
is  felt  to  relax,  sometimes  by  degrees,  sometimes  suddenly  with  \ 

IB  crack,  and  the  stone  is  broken — usually  Into  four  or  tive  largo 
pieces,  besides  some  small  il/bi-iti.     This  done,  the  male  blade 
W  llflnin  drawn  out,  takin,!:r  care  not  to  shift  the  situation  or  (^ 
lllter  the  axis  of  the  lithotrite,  and,  almost  certainly,  one  of 
the  large  fragments  will  be  picked  up.     It  is  then  only  neces- 
sary to  screw  home,  release  the  screw,  and  open  as  before.  I 
This  process  may  be  repeated  several  times  at  the  same  spot,  I 
for  the  area  within  which  the  larger  fru^iments  fall  is  very  [ 
limited,  and  is  unchanged  if  all  remains  (]uiet.  .  .  . 

"  Having   now   broken   up   the   stone,   and   crushed   well  / 
the  largest  fragments,  and  thus  occupied  perhaps  from  ten 
to     fifteen    raumtes,    it    should    bo     time    to     employ    the 

•  aspirator  and  remove  a  goofl  cfuantity  of  debris.  Accord- 
ingly, the  screw  of  the  lithotrite  is  driven  well  home, 
to   close   the   blades,  between  which   some  calculous  matter) 

I  probably  is  engaged,  and  the  lithotrite  is  withdrawn. 
An  evacuating  catheter  of  the  size  known  to  be  necessary — 
No.  15  or  Ifj  amply  suffices  for  small  stones;  No.  17  or  IS 
may  be  emj)loyed  for  larger  ones,  if  the  urethra  fairly  admits 
it — is  then  introduced,  and  all  the  urine  withdrawn.  An 
jispirator  previously  filled  (with  a  warm  boracic  solution)  is 
then  attached,  the  connection- tup  opened,  and  a  small  portion 
of  its  contents  pressed  by  the  right  hand  into  the  bladder,  the 
K  left  hand  supporting  and  tlirectin^  the  evacuating  catheter. 
B  «>u  relaxing  the  pressure,  an  immediate  current  outward 
follows,  carrjTng  with  it  very  probably  a  fair  quantity  of 
H  ilehris.  Wait  some  three  or  four  seconds  after  e-xpansion  has 
H  fiiiished,  and  the  current  apparently  ceased,  as  at  that  precise 
H  time  it  is  quite  common  for  one  or  two  of  the  larger  fragments 
H  U>  drop  into  the  receiver,  which  would  have  been  driven  back 
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perhaps  by  too  rapidly  resuming  the  pressura  This  process 
is  repeated  several  times,  according  to  the  amount  of  dibria 
observed  to  enter  the  trap. 

"  It'  the  patient  is  breathing  heavily  imder  the  influence  of 
ether,  it  is  desirable  to  inject  during  the  act  of  his  expiration, 
and  let  the  fluid  flow  outwards  into  the  aspirator  during 
his  inspiration,  which  act  assists  the  evacuation  of  the 
bladder. 

"  After  a  large  crushing,  the  end  of  the  evacuating  catheter 
should  not  rest  on  the  floor  of  the  bladder,  as  it  is  then  likely 
to  be  choked  with  debris.  But  after  most  of  the  fragments  have 
been  removed,  it  is  advantageous  to  lower  the  end  of  the 
catheter,  in  order  to  catch  the  last  fragments. 

"  If  the  outflow  of  the  current  is  felt  to  be  suddenly  checked, 
and  the  aspirator  ceases  to  distend,  the  operator  may  b« 
almost  certain  that  a  fragment  of  a  rounded  or  cubical  foriu, 
or  a  small  calculus,  nearly  fitting  the  interior  of  the  catheter, 
blocks  the  passage  antl  prevents  further  egress.  The  piece 
must  bo  expelled  by  making  smart  pressure  on  the  india- 
rubber  bottle,  after  which  the  action  of  the  aspirator  will 
probably  be  resumed. 

"  If  after  crushing  all  the  stone,  so  far  as  the  operator  is  able 
to  judge,  and  removing  the  dibris  largely,  nothing  is  heard  or 
felt  in  contact  with  the  end  of  the  evacuating  catheters,  not- 
withstanding that  three  or  four  successive  pressures  have  been 
made,  there  is  ground  for  believing  that  all  the  fragments 
may  now  have  been  removed.  Perhaps  there  can  be  no  l)etter 
]>roof  that  the  bhulder  has  been  emplie<l  than  is  aflbrded  by 
the  fart  that  a  succession  of  outward  and  inward  currents 
through  the  iispirator  shows  no  sign,  either  to  the  eye  or  to 
the  ear,  of  the  presence  of  another  fragment 

"  It  may  bo  added  here  that  evacuating  catheters  of  ditt'erent 
patterns  should  be  within  reach.  The  curve,  the  situation  of 
the  opening,  may  vary  advantageously  in  diflerent  cases ;  the 
latter  may  be  either  terminal  or  lateral. 

"  If  all  hiis  not  been  removed,  the  sound  of  a  large  piece 
perhaps  making  itself  heard  and  felt  at  each  outward  current 
against  tlie  end  of  the  catheter  indicates  that  this  must  be 
withdrawn,  and  a  lithotrite  introduced.  If  the  fragments  are 
not  of  considerable  size,  a  lighter  and  handier  litliotrite  may 
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succeed  with  advantage  to  the  hea\-j'  fenestrated  one 
origmally  used,  and  tlie  crushing  continued.  Of  course  if 
more  stone  remains,  the  process  is  repeated  once  or  more." 

The  following  practical  observations  by  Dr.  Keyes  may 
find  a  place  here ; — As  the  tube  is  moved  from  side  to  side, 
and  particularly  when  the  curved  tube  is  inverted,  the  bladder 
wall  often  flaps  with  a  sharp  chck  against  the  eye  of  the  tube, 
and  then  flutters  spasmodically  with  dull  thuds  against  the 
open  end  of  the  instrument.  When  the  bladder  is  empty,  the 
sharji  cUck  may  be  so  hard  in  quality  as  to  resemble  the 
sound  given  by  a  fragment  of  some  size. 

Should  air  ent^r  the  blatlder,  it  chums  up  the  water,  dis- 
tends the  bladder,  interferes  with  the  efficient  washing-out  of 
the  viscus  and  with  the  recognition  of  small  fragments.  To 
dislodge  the  air,  the  bladder  should  be  fully  distended,  and 
then  the  handle  of  the  tube  be  fidly  depressed  between  the 
thighs,  so  that  the  open  end  may  bo  raised  to  the  top  of  the 
bladder.  Tlio  evacuator  is  now  worked  slowly,  the  air  escapes 
into  the  bottle,  and,  remaining  at  the  top,  can  be  allowed  to 
escape. 

Dr.  Keyes  advises  that  the  last  fragment  be  sought  for  by 
auscultation.  Water  is  gently  passed  to  and  fro  in  the  bladder, 
while  the  optTiitor  places  his  ear  directly  over  the  lower  part 
of  the  abdomen.  "  The  tube  is  turned  in  various  directions, 
and  the  operator  listens.  The  swish  of  the  water  as  it  rushes 
in  luad  out  is  heard  with  startling  distinctness,  and  if  the 
management  of  the  tube  be  skilful,  any  fragment  of  stone 
lying  loose  in  the  bla<Ider  is  sure,  in  a  short  time,  to  be  driven 
against  the  metallii;  tube,  and  to  annoimce  its  presence  by  a 
characteristic  click." 

The   time   occupied    by  the   operation  varies.     From  j 
twenty  to  forty  to  seventy  minutes  will  suffice  for  all  ordinary  / 
cases.     In   one   instance   Bigelow  operated  continuously  for 
upwarfls  of  three  hours.     The  stone  weighed  744  grains.    The 
patient  did  well. 

Complications. — As  a  rule,  the  bleeding  is  very  trifling. 
It  may,  however,  \ir  severe,  and  depend  upon  damage  to  the 
urethra,  bladder,  or  prostate,  or  be  due  to  the  presence  of  a 
vesical  growth. 

Complete   clogging  of  the    instrument   with    debris  has 
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occurred      This   is  only  possible   with   the  non-feuestrated 
litliotrite. 

If  the  blades  cannot  be  cleared,  nor  the  instniment 
removeil,  it  iniist  be  cut  down  upon  from  the  perineum,  and 
when  cleared  must  be  witlidrawn.  The  operation  is  then  com- 
pleted as  a  perinea!  lithotomy. 

After-treatment. — The  patient  must  lie  in  bed.  An 
india-rubber  hot-water  bottle  o^  a  warm  fomentation  may 
be  applied  to  the  hypoga&trium.  Some  opium  may  bo 
requu-ed. 

There  may  be  some  urethral  fever,  or  retention  of  urine 
from  atony  of  the  bladder.  Sii-  Henry  Tliompson  points  out 
that  a  httle  subacute  cystitis  not  infrequently  appears  on  the 
fourth  or  fifth  day.  These  complications  are  treated  in  the 
nsutd  way.  A  warm  hip  bath  daily  adds  greatly  to  the 
patient's  comfort.  The  urine  ceases  to  bo  bloody,  as  a  nde, 
between  the  second  and  the  fourth  day  ;  and  in  the  majority 
of  cases  the  patient  may  be  allowed  to  get  up  on  the  seventh 
day. 

According  to  Dr.  Freyer  (Bi-it.  Mi'd.  Journ.,  Maj'  9,  1891). 
the  average  immber  of  days  spent  ui  hospital  or  under  treat- 
ment is,  in  adult  males,  six ;  in  boys,  five  aud  a  half ;  and  in 
females,  fmir. 

Results  of  Iiitholapazy. — Sir  Hem-y  Thompson's  cases  of 
lithotrity  since  1878  number  378,  including  325  treated  at  one 
sitting.  The  mortality  is  a  little  over  3i  per  cent  (Med.- 
Chir.  Trans.,  1890). 

Dr.  Keyes  has  reported  a  splendid  series  of  108  cases  of 
litholapaxy  in  males  above  jjuberty,  with  a  mortah'ty  of  only 
3'7  per  cent.  {Lancet,  February  28th,  1885). 

He  has  since  reported  (Brit.  Med.  Joum.,  December  24th, 
1887)  77  cjises  of  litholapaxy  without  a  death. 

Dr.  Keegau,  in  1(30  operations  upon  male  children,  had  a 
mortaUty  of  tmly  437  per  cent.  (Lancet,  October  4th,  1890). 

Dr.  Freyer  reports  (loc.  cit.)  342  litholapaxies — 221  in 
male  adults,  5  in  female  adults,  115  in  male  children,  1  in 
a  female  child.  Out  of  this  large  mimber  there  are  only  four 
deaths. 

iMr.  Cadge  has  expressed  his  belief  that  the  relapses  after 
simple  lithotrity  reach  to  nearly  20  per  cent.,  if  the  cases  of 
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phosjjhatic  dejiosits  and  concretions  common  after  this  opera- 
tion aro  incluilci!  among  the  examples  ofrucunvnco  of  the  stone. 
Litholapaxy  is  attended  with  no  such  proportion  of  unsatis- 
factory results ;  luid,  indeed,  if  the  evacuator  be  carefully  and 
thoroughly  employed,  the  relapses  after  litholapaxy  wall 
jjriibabiy  include  few  cases  of  recurrence  due  to  the  actual' 
retention  and  subsequent  increase  of  a  fragment 

UTHOLAPAXY   IN   MALE   CHILDREN. 

Lithotrity  and  litholajiaxy  have  been  condemned  as  nn- 
suited  for  the  treatment  of  stone  in  male  children  upon  the 
foUowing  grounds : — (1)  The  smalhicss  of  the  bladder ;  (2)  the 
delicate  character  of  the  nnicous  membnmo  of  the  bladder 
and  uretlu"a,  rendering  it  liable  to  laceration ;  (3)  the  small 
calibre  of  the  urethra ;  and  (4)  the  great  success  of  hthotomy 
operations  in  chiliheu. 

Dr.  Keegan  (Indian  Medical  Gazette,  Jime  and  Sejitember,  ) 
1885)  was  the  first  to  systematically  demonstrate  the  fallacy 
of  these   objections,  and  in  his  hands   it  very  soon  became 
evident  that  litholapaxy  offered  an  excellent  means  of  treating 
stone  in  children. 

(1)  The  bladder  of  a  child,  even  if  only  two  or  three  years 
of  age,  is  large  enough  to  allow  of  the  manipulation  of  suitable 
lithotrites  and  evacuators.  In  Dr.  Keegan's  lists  of  cases  will 
be  found  several  successful  instances  of  litholapaxy  in  children 
of  three,  two  and  a  half,  and  two  years  of  age.  One  child's  age 
is  given  as  one  year  and  three-quarters.  The  stone  weighed 
eighteen  grains,  and  the  child  left  the  hospital  in  four 
days. 

(2)  The  mucous  membrane  is  certainly  delicate,  but  it  is 
exjtosed  to  no  especial  risk  of  laceration  il'due  care  be  employed. 
Dr.  Keegan  very  properly  insists  that  no  one  should  attempt 
to  perform  lithola])axy  in  boys  until  he  has  first  gained  some 
experience  of  the  ojieration  in  male  adults. 

Qi)  Tln^  urethra  in  niule  chil<h-en  is  of  much  greater  calibre 
than  was  supposed.  The  meatus  is  often  very  small,  and  has 
to  be  incisc<l.  Dr.  Keegan  states  that  the  urethra  of  a  boy 
from  tliree  to  six  will  admit  a  No.  7  or  No.  8  lithoirite  (English), 
and  that  of  a  boy  from  eight  to  ten  wiU  admit  a  No.  10,  No.  11, 
or  Dossibly  even  a  No.  14 
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Dr.  Freyer  has  passed  a  No.  6  instrument  with  ease  in  a 
male  child  age*l  nine  months. 

(4)  Dr.  Keetjan  (Lancet.  October  4,  1890)  has  perfonned 
since  December,  1881,  160  litholapaxics  in  male  childrtn, 
with  a  mortality  of  4'3  per  cent.  This  represents  seven  deaths, 
in  four  of  which  there  was  extensive  organic  disease  of  the 
kidneys. 

In  the  actual  performance  of  the  operation  the  following 
points  need  special  note : — 

(a)  The  lithotrite  must  be  completely  fenestrated.  For 
litholapaxy  in  boys  Dr.  Keegan  advLses  a  set  of  fenestrated  litho- 
trites,  running  from  No.  6  to  No.  10.  He  states  that  with  a 
No.  S  lithotrite  and  a  No.  8  evacuating  catheter  it  is  quite 
possible  to  dispose  of  a  mulberry  calculus,  weighing  between 
200  and  300  grains,  in  an  hour's  time. 

(6)  The  evacuating  catheter  shoidd  be  provided  wit  «  a 
stylet,  so  that  any  fragment  lodged  in  the  eye  may  be 
displaced. 

(f)  The  stone  must  be  very  thoroughly  crushed,  since  ho 
small  she  of  the  catheter  will  only  allow  comparatively  I  no 
fragments  to  pass.  It  is  well  that  the  first  cnishing  shoidd  be 
as  complete  as  possible,  in  order  to  avoid  the  unduly  frequ  nt 
passage  of  instruments. 

The  results  of  the  operation  in  children  are  alluded  tc  in 
the  previous  section  (page  602). 


THE   OLD   OPERATION   OF  LITHOTRITT. 

No  aniesthetic  is  required,  and  no  assistant.  The  lithot.-ite 
is  used  precisely  in  the  manner  already  described.  At  the 
first  sitting  the  stone  may  be  taken  up  and  crushed  some  four 
or  five  times. 

The  sitting  is  repeated  in  a  few  days.  The  number  of 
sittings  required  will  vary  ;  from  three  to  six  is  the  average. 
Ca<lge  mentions  cases  reqiiiring  seventeen  and  twenty  sittings. 

The  length  of  the  sitting  must  depend  upon  the  patient's 
endurance.  Tliree  minutes  has  been  considered  a  reasonable 
limit 

After  each  sitting  the  patient  should  lie  in  bed  until  the 
irritation  of  the  bladder  or  the  mild  cystitis  induced  has  passed 
oft'.     The  general  treatment  after  the  operation  would  be  that 
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f  irritable  bladder.  He  should  pass  bis  water  l3ring  upon  the 
Mkck,  or  while  rolled  over  upon  the  side,  for  at  least  twenty- 
our  hours. 

The  diet  must  be  simple  and  non-stimulating.  At  the 
md  of  forty-eight  hours  the  patient  would  probably  be  able  to 
^t  up.  Possibly  a  week's  rest  may  be  required  between  the 
irst  and  the  second  crushing;  but  after  that,  sitting  would 
follow  sitting  at  intervals  of  about  three  or  four  days. 

Allusion  has  been  already  made  to  the  frequency  of  recur- 
rence after  lidiotrity  by  the  old  method  (page  602). 
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CHAPTER  V. 

The  Treatment  of  :<t<>n-e  in  Womex. 

1.  In'  the  <;si.se  of  quite   small  stones    the   urethra  may   be 
dUaU^l,  and  the  stone  remove*!  by  suitable  forceps. 

Th«!  dilatation  of  the  urethra  is  iK-st  accomplished  by 
Hcgar's  uterine  dilators  while  the  patient  is  in  lithotomy 
position  and  under  an  aniesthetic.  The  canal  can  soon  be 
Bufficiently  dilated  to  admit  the  forerin^er,  the  amoimt  of 
lacr-ration  is  reduced  to  a  minimum,  and  the  subsequent  incon- 
tinence is  of  short  duration.  Tlie  pnxjess  of  dilatation  should 
be  slowly  carried  out,  and  eaoh  dilator  be  introduced  gently. 

2.  In  the  <a.se  of  lar;rer  stones,  uhii-h  could  not  be  re- 
moved by  the  al>ove  nieth<Ml.  th<'  urethra  should  be  dilated 
bv  Hejrar's  diliiTors  until  the  canal  will  ailmit  the  tbrefinger; 
a  lithotrite  is  then  introduod.  ami  the  stone  cnished  at  one 
gittinir,  the  frairuitnts  iK-iiiu'  reiii«>vod  l-y  a  large  evacuating 
catheter. 

The  comparative  laru'e  size  to  whi>h  the  uri'thra  may  be 
dilated  rendi-rs  the  operation  of  litholai>axy  simple  and 
etticaciou.s.  The  pelvis  should  be  well  raised  while  the 
lithotrite  is  being  used 

By  this  method  stones  up  to  the  weight  of  one  and  a  half 
or  two  ounces  may  lie  dt-alt  with. 

3.  The  largist  vesical  calculi — those  weighing  three  or 
more  onn(^>s — should  be  dealt  with  by  suprapubic  litho- 
tomy. 

In  no  ojitratjon  upon  the  ailult  female  for  the  removal  of 
stone  is  it  necessary  to  imisf  the  neck  of  the  bladder. 

Vaginal  lithotomy  is  probably  now  an  operation  of  the 
past.  It  is  a  sinipl<>  measure,  and  om-  attended  by  a  low  ini- 
nie<liate  mortality,  but  in  a  large  proportion  of  the  cases — 
osperially  when  Inrgr  stones  have  been  dealt  with — a  vesico- 
vatrinal  ri^tiila  lias  followed. 
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The  operation  has  been  replaced  by  litholapaxy  and  supra- 
pubic lithotomy. 

The  actual  procedure  involved  in  vaginal  lithotomy  is  very 
simple.  The  patient  is  placed  in  lithotomy  position,  and  the 
thighs  are  separated  by  a  Clover's  crutch.  The  posterior  wall  of 
the  vagina  is  retracted,  and  the  anterior  wall  well  exposed  by 
means  of  a  duck-bill  speculum.  A  short,  straight,  grooved 
staff  or  director  is  passed  into  the  bladder,  and  is  pressed 
downwards,  so  that  the  grooved  surface  can  be  felt  through, 
the  anterior  vaginal  walL 

The  surgeon  cuts  down  upon  the  staff  with  a  sharp-pointed 
bistoury.  The  incision  will  bo  from  half  an  inch  to  two 
inches,  will  be  precisely  in  the  median  line,  and  will  be 
commenced  behind  the  neck  of  the  bladder.  This  part  of  the 
viscus  should  never  be  included  in  the  cut  The  stone  is  re- 
moved by  means  of  the  finger,  a  suitable  scoop  or  hook,  or  by 
lithotomy  forceps. 

If  the  bladder  be  healthy,  and  the  wound  have  not  been 
contused,  the  vesical  incision  may  be  closed,  as  in  a  case  of 
vesico- vaginal  fistula. 

If  the  bladder  be  unhealthy,  or  if  much  diflBculty  have 
attended  the  extraction  of  the  stone,  then  the  woxmd  should 
be  left  open. 

In  any  case,  before  the  o{  enition  is  completed  the  bladder 
should  be  thoroughly  washed  out  with  a  warm  boracic  so- 
lution, which,  entering  through  the  urethra,  will  escape  by 
the  vaginal  wound. 

If  the  wound  remain  open,  the  case  must  be  treated  as  one 
of  vesico-vaginal  fistula. 

A  valuable  paper  by  Mr.  Walsham  upon  the  treatment  of 
vesical  calculus  in  female  children  will  be  found  in  the  eleventh 
volume  of  the  St.  Bartholomew's  Hospital  Reports. 
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CHAPTER    VI. 

Cystotomy. 

This  term  does  not  involve  a  special  operation.  It  is  con- 
veniently employed  in  connection  with  ctises  in  which  the 
bladder  is  opened  for  other  reasons  than  the  removal  of  a 
calculus,  the  excision  of  a  growth,  or  the  elimination  of  a  pro- 
jecting lobe  of  the  prostate. 

Cystotomy,  in  the  residual  sense  in  which  it  is  here  em- 
ploye<l,  is  carried  out  in  certain  cases  of  cystitis  and  of  irritable 
bladder,  and  for  the  purpose  of  dealing  with  certain  idcers  of 
the  bladder — notably  the  tubercular — by  means  of  scraping. 

The  organ  may  be  opened  by  (1)  the  suprapubic  incision 
(page  585) ;  (2)  the  lateral  perineal  incision  (page  564) ;  (3)  the 
median  perineal  incision  (page  576);  and  (4)  by  external  urethro- 
tomy (page  625).  The  last  two  are  the  methods  ustially  em- 
ployed ;  and  when  drainage  of  the  organ  only  is  called  for,  the 
simple  urethrotomy  will  usually  sutfice. 

When  it  is  desirable  to  thoroughly  explore  the  bladder,  or 
when  it  is  intended  to  treat  an  ulcerated  surface  by  scraping, 
the  suprapubic  method  is  made  use  of.  A  speculum  may  be 
used  to  keep  open  the  incision  in  the  bladder  (page  614),  and 
a  small  electric  lamp  in  a  convenient  handle  will  be  found 
of  great  service. 

The  scraping  of  the  ulcer  is  conducted  in  the  same 
manner  as  is  observed  in  dealing  with  like  idcers  elsewhere, 
A  Volkmonn's  spoon  with  a  long  shaft  is  employed.  The 
ulcer  may  be  brought  conveniently  into  view  by  means  of  two 
lingers  introduced  into  the  rectum.  In  some  cases  the  rectal 
bag  may  be  of  service. 

After  the  bleerling  has  ceased,  the  scraped  surface  may  be 
rublied  with  a  little  iodoform. 

The  lateral  perineal  operation  is  seldom  called  for,  and 
when  draiuagf  of  the  organ  only  is  required — and  these  re- 
present the  majority  of  the  cases — the  simple  median  incision 
answers  admirably.  The  staft'  is  passed,  the  prostatic  urethra 
is  divided,  and  probably,  without  further  manipulation,  a  lube 
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t,  once  introduced  into  the  bladder,  and  the  operation 
>mpleted.  To  this  simple  operation  the  term  external 
birotomy  is  commonly  applied.  The  term  includes  also 
more  serious  operations  which  are  carried  out  when 
^tractable  or  co^uplicated  stricture  ezista    {See  page  625.) 
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CHAPTER  VIL 

Removal  of  Tumours  of  the  Bladder, 

Within  recent  years  certain  cases  of  vesical  tumour  have 
been  very  successfully  dealt  with  by  operation,  and  many  have 
been  followed  by  complete  cure.  In  instances  in  which  the 
operation  has  been  of  necessity  incomplete,  or  in  which  a 
rapid  recurrence  of  the  growth  has  supervened,  considerable 
relief  has  usually  been  given  to  the  patient,  and  the  more  dis- 
tressing symptoms  have  been  got  rid  of. 

The  method  of  treating  vesical  growths  by  dehberate 
operation  was  prominently  brought  before  the  notice  of 
surgeons  by  Sir  Henry  Thompson,  who  in  1883  published  an 
accoimt  of  twelve  cases  so  treated  (Med.-Chi/r.  Trans.,  voL  IxvL, 
page  349). 

Various  methods  of  reaching  the  tumour  may  be  em- 
ployed : — (1)  By  median  perineal  cystotomy  ;  (2)  by  lateral  peri- 
neal cystotomy  ;  (3)  by  suprapubic  cystotomy  ;  (4)  by  supra- 
pubic cystotomy  associated  with  a  median  or  lateral  perineal 
incision. 

WTien  the  growth  is  single,  of  small  size,  and  situated 
near  to  the  neck  of  the  liladder,  the  viscus  may  be  opened  by 
the  median  perineal  incision. 

WliL-n  the  tumour  is  large  or  the  growths  numerous, 
when  it  is  suspected  that  the  trouble  is  malignant  in  character, 
when  the  perineum  is  deep,  or  the  prostate  unduly  large,  the 
suprapubic  method  shoukl  be  followed.  This  procedure 
should  also  be  carried  out  in  all  cases  of  recurrent  growth. 

The  perineal  operation  is  of  limited  application,  the  access 
to  the  bladder  is  through  a  narrow  strait,  the  manipulations 
necessary  for  the  removal  of  the  growth  must  needs  be 
restricted,  and  no  actual  inspection  of  the  part  is  permitted. 

The  suprapubic  operation,  on  the  other  hand,  allows  of  a 
free  exposure  and  a  ready   inspection  of  the  growth,  and 
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permits  the  necessary  manipulations  to  be  carried  out  with 
ease.  It  is  the  more  coinpleto  and  satisfactory  method,  and 
the  one  applicable  to  the  larger  series  of  cases. 

Lateral  perineal  cystotomy  is  advised  by  those  who  con- 
sider that  the  bladder  should  be  reached  through  the  peri- 
neum, and  that  the  median  incision  does  not  supply  sufficient 
room. 

Combined  suprapubic  and  perineal  incisions  have  been  ef- 
fected in  many  ctises.  In  some  of  these  an  attempt  to  remove 
the  growth  through  the  perineum  had  failed  j  in  others  it  wa'* 
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considered  desirable  to  drain  the  bladder  through  the  peri- 
neum ;  and  in  a  third  series  of  cases  the  surgeon's  manipula- 
tions through  the  suprapubic  wound  were  aided  by  a  finger  or 
forceps  introduced  into  the  bladder  from  the  jiorineum. 

Increased  ex[>crience  has  not  encouraged  the  development 
of  the  combined  inci-sions. 

Two  operations  will  be  described ;  viz.,  the  medijm  perineal 
and  the  suprapubic 

1.  By  the  Median  Perineal  Method. — This  is  the  opera- 
tion a<ivised  aud  carried  uut  l)y  .Sir  lieury  Thompson. 

Certain  special  forceps  are  reipiired.  Tlio  more  useful 
patterns  are  shown  in  Figs.  405  and  406. 
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A  blunt  gorget  may  be  of  service. 
The  patient  is  placed  in  lithotomy  position,  and  the  bladder 
is  then  opened  precisely  in  the  manner  descril>ed  in  the 
chapter  on  Median  Lithotomy  (page  576).  The  finger  is  intro- 
duced into  the  bladder,  and  the  exact  size,  situation,  con- 
sistence, and  outline  of  the  tiuuour  are  ascertained. 

A  director  is  employed,  as  in  the  operation  for  stone.  In 
the  place  of  Uthotomy  forceps  the  surgeon  introduces  the 
special  instruments  for  dealing  with  the  growth. 

The  following  is  Sir  Uem-y  Thompson's  account : — 
"  If  the  surgeon  finds  a  polypoid  growth,  he  should  intro- 
duce a  pair  of  forceps  into  the  cavity  of  the  bladder,  and  use 
them  without  aid  fr^m  the  finger.     The  forceps  should  have 
wide  and  serrated  margins  where  the  blades  meet,  so  as  to 

crush,  but  without 
power  to  cut,  the 
tissues  seized,  and 
should  be  provided 
in  different  forms. 
The  simplest  should 
bo  like  an  ordinary 
lithotomy  forceps 
(Fig.  405).  Others 
should  be  curved  (Figs.  406  and  407),  for  seizing  timiours  which 
are  situated  laterally,  and  neai-  to  the  neck  of  the  bladder,  in 
which  last-named  position  the  forceps  is  powerless  to  grasp  the 
tuiooiu-.  When  the  blades  are  firee,  if  they  are  opened  easily 
and  widely,  the  polypus  is  almost  sure  to  be  within  their  grasp. 
No  suprapubic  pressiu'e,  as  a  rule,  should  be  made  during  this 
act,  so  as  to  disturb  the  contour  of  the  bladder.  He  should 
never  drag  or  pull  forcibly,  but  rather  '  bite '  ofl"  the  growth 
with  the  blades,  twisting  it  somewhat,  perhaps.  After  this  the 
finger  alone  may  often  remove  it  safely.  Every  tinie  the 
forceps  has  removed  a  portion,  the  fiuger  should  examine  the 
interior  before  the  forceps  is  introduced  again.  And  in  no 
case  where  the  tumour  is  a  flattened  growth  with  broad  base 
should  an  attempt  be  made  to  separate  it  very  near  to  the 
walls  of  the  bladder,  which  might  thus  be  fatally  injured" 
The  writer  warns  the  surgeon  against  strong  suprapubic 
pressure  during  the   operation.     He  points  out  that    such 
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pressure  forces  the  upper  wall  of  the  bladder  into  the  cavity 
of  the  viscus,  and  causes  tho  growth  to  appear  more  prominent 
and  larger  in  contour  than  is  in  reality  the  case.  If  a  growth 
thus  distorted  be  seized,  a  double  fold  of  the  bladder  wall  may 
be  picked  up  at  the  same  time  and  crushed  between  the  blades 
of  the  forceps. 

"  To  avoid  such  a  catastrophe  it  is  only  necessary,  first,  to 
decline  the  attempt  to  destroy  any  growth  which  is  clearly  not 
sufficiently  salient  to  admit  of  complex?,  or  nearly  complete, 
removal;  and  seconflly,  never  to  employ  the  forceps  while 
forcible  suprapubic  pressure  is  made — at  least,  no  more 
pressure  than  is  desirable  just  to  steatly  and  support  the 
bladder  and  the  parts  afljacent." 

In  some  cases  the  surgeon's  mani|)ulations  may  be  assisted 
by  emplojing  a  blunt  probe-pt>inted  gorget  (Fig.  409). 

In  certain  instances  the  growth  may  be  scraped  away  by 
means  of  a  suitable  spoon  or  curette,  or  the  special 
instrument  devised  by  Sir  Henry  Thompson  for  de- 
tflcliing  vesical  growths  may  be  employed  (Fig.  408), 

In  other  eases  the  detachment  of  the  growth 
may  be  accomplished  by  one  of  the  various  forms 
of  loop  devised  by  Mr.  Berkeley  Hill  and  others.     I' 
These  loops  are  also  of  use  in  removing  portions       Pig.  408. 
of  the  growth  that  have  been  already  detached. 

It  has  been  possible  by  dragging  upon  a  finn  polypoid 
tumour  to  bring  its  pedicle  within  easy  reach  of  the  fingers, 
and  in  women  such  a  manipulation  of  tbe  growth  can  fre- 
quently be  effeetf.'d  through  the  dilated  urethra. 

After  the  tumour  Ims  been  dealt  with,  tlie  bladder  is  washed 
out,  and  the  case  is  treated  upon  the  same  lines  as  a  case  of 
perineal  lithotomy.  It  is  seldom  nects.sary  to  introtluce  a  tube. 
Bleeding  may  bo  checked  by  pressure  of  the  finger  upon  the 
spot  from  which  the  growth  was  removed,  or  by  the  injection 
of  cold  water. 

2.  By  the  Suprapubic  Method. — Tlie  precise  method  of 
opening  the  bladder  has  Wen  described  in  the  chapter  on 
Suprapubic  Lithotomy. 

As  soon  as  the  bladder  has  been  opened,  me«ns  such  as 
those  already  mentioned  (page  oHl)  must  be  employed  to 
secure  the  margins  of  the  vesical  wound. 
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Various  specula  have  l:<^n  invented  fw  the  {impose  of 
keeping  the  opening  in  the  bladder  so^cientlv  pMcnt  to 
Hilow  of  a  view  of  the  Interior  being  obtained.  The  speralam 
devised  by  Dr.  Watson,  of  Boston,  and  described  in  the  Lancet 
for  October  18,  1S90,  is  an  ingenious  instrumenL  In  its 
general  features  it  s^^tuewhat  resembles  an  eye  qtecuhiin. 
The  blades  are  of  strong  wire,  and  are  readily  inDodnoed. 
They  can  be  accurately  adjusted,  and  are  self-retaining.  They 
serve  to  separate  and  fix  the  margins  of  both  the  vesical  and 
the  ab^loniinal  wounds. 

The  spxrculum,  being  two-bladed,  fails,  however,  to  keep 
l^ack  the  ffosterior  wall  of  the  bladder,  and  the  same  may  be 
said  of  the  two-bladMl  speculum  of  Keen's. 

The  most  serviceable  instrument  of  this  class  is  the  three- 
bladed  speculum  invented  by  Mr.  Bruce  Clarke,  and  described 
in  the  Britv-h  Medical  Journal  for  July  +,  1S91. 

The  growth,  when  exposed  and  carefiilly  examined  by  the 
finger,  and  also  by  inspection,  may  tie  dealt  with  in  the  same 
manner  a.s  like  growths  in  more  accessible  parts  wotdd  be 
treate<L  A  small  electric  lamp  is  of  considerable  service 
Growths  -.vitli  slender  pe<lic!es  may  t-e  pinched  or  twisted  ofil 
If  the  \<f:<\\<:\t:  \m:  .stoutet,  it  may  be  erasfied  and  tixed  close  to 
the  Ijlad'Ier  wall  by  means  of  a  pair  of  pressure  forceps  bent 
at  a  suitable  ansle.  The  neck  i.«  then  grasped  by  a  straight 
j-air  of  pres.sure  forceps  at  a  little  distaace  iiom  the  first 
pair,  and  is  twisterl  oft' by  rotatinir  the  instnmient  last  intro- 
duced. 

In  other  instances  an  r-craseur,  carrj'ing  a  fine  coni  or  a 
fine  cold  wire,  may  be  employed. 

If  the  growth  have  a  broader  base,  it  may,  if  it  be  well 
defined,  be  transfixt-d  cl'i-so  to  the  bladder  wall  by  means  of  a 
rectan'.nilar  in-od!>;  in  a  handle,  and  be  then  ligatured  with 
silk  in  two  seimients. 

Some  of  the  softer  and  more  dift'nsed  growths  can  be 
scraped  away  with  the  finger-nail,  or  with  a  curette  or  sharp 
spoon. 

Others,  of  greater  substance,  can  be  removed  piecemeal 
with  Thompson's  forceps,  and  the  rt-sulting  stump  then  well 
scraped  with  Volkmann's  spoon.  This  is  the  method  which 
would  be  applied  to  epitheliomatous  growths. 
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After  the  removal  of  extensive  growths  the  bladder  may 
be  well  rubbed  out  with  a  Turkey  sponge,  wliich  will  remove 
all  detached  or  partly-detached  fragments. 

Bleeding  may  be  checked  by  the  pressure  of  a  firm  piece 
of  sponge,  or  by  cold  injections.  The  cases  must  be  few  in 
which  an  appeal  to  the  actual  cautery  is  necessary.  The 
pressure  of  the  rectal  bag  causes  venous  engorj;ement,  and  the 
sooner  that  appliance  can  be  dispensed  with  the  better.  Two 
fingers  introduced  into  the  rectum  by  an  assistant  will  often 
bring  the  growth  more  readily  into  view  than  will  the  rectal 
bag. 

The  after-treatment  of  the  case  is  the  same  as  is  observed 
after  suprapubic  lithotomy. 

Growths  of  the  Female  Bladder  can,  in  the  great  majority 
of  instances,  be  dealt  with  through  the  urethra.  The  m-ethra 
is  most  conveniently  dilated  by  means  of  Hegar's  uterine 
dilators.  The  process  is  a  little  slow,  but  it  is  satisfactor)', 
and  leads  to  the  minimum  amoimt  of  laceration  of  the  part. 
The  finger  can  be  introduced,  and  the  growth  examined. 

TeduDculated  tumours  have  been  dragged  sufficiently  far 
forw.urds  to  enable  a  ligature  or  the  loop  of  an  ^craseur  to  be 
apphed  to  their  pedicles. 

Other  tumours  may  be  torn  or  bitten  ofl"  with  forceps, 
while  the  softer  and  more  diffused  growths  may  be  scraped. 

Larger  and  multiple  vesical  tumours  are  better  dealt 
with  through  a  suprapubic  incision. 

The  results  of  operations  for  the  removal  of  vesical  growths 
may  be  said  to  be  on  the  whole  distinctly  satisfactory.  The 
period  ha&  not  yet  been  reached  when  any  substantial  value 
can  attach  to  the  publication  of  statistics. 

Dr.  Stein's  table,  published  in  1885,  gave  the  general 
mortality  of  all  operations  for  vesical  growths  as  398.  Since 
1885  the  aspect  of  the  operation  has  been  much  altered,  and 
the  mortality  has  been  greatly  reduced. 

It  may  be  said  that  while  a  certain  number  of  cases  are 
entirely  cured,  a  large  number  show  a  recurrence  of  the 
growth,  but  that  even  in  the  worst  cases  the  operation  affords 
the  patient  very  substantial  relief  and  prolongs  life. 

Besection  of  Portions  of  the  Bladder. — This  operation 
has  been  performed  in  some  four  cases  of  malignant  disease. 
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but  the  results  have  at  ptesent  uot  been  sufficiently  good  to 
give  the  procedure  a  definite  place  in  surgery.  Mr.  Gilbert 
Barling  has  given  an  excellent  rdauTrU  of  the  operations  per- 
formed up  to  the  present  time,  in  an  article  published  in  the 
Birmingham  Medical  Review  for  March,  1890. 

The  operation  of  resection  of  tho  bladder  is  still  in  the 
experimental  staga 


CHAPTER  Vm 

Operations  on  Enlarged  Prostate. 

These  operations,  which  are  sometimes  known  by  the 
questionable  title  of  "  prostatectomy,"  are  carried  out  in  cases 
of  hj-pertrophy  of  the  prostate,  to  efiect  the  following  objects  : 
— 1.  To  drain  the  bladder  for  a  time,  and  to  give  the  organ 
complete  rest.  2.  To  remove  the  obstrueting  portion  of  the 
prostate,  and  to  restore  to  the  patient,  when  the  wound  has 
healed,  the  power  of  normal  micturition. 

Perineal  drainage — i.e.,  the  drainage  of  the  bladder  through 
a  wound  nvMle  in  the  perineum — has  long  been  employed  as  a 
means  of  affording  relief  in  prostatic  cases.  By  such  drainage 
the  more  urgent  and  distressing  s3miptoms  are  assuaged,  but 
the  relief  continues  only  so  long  as  the  urinary  fistula  is  main- 
tained. The  obstniction  is  untouched ;  and  if  the  wound  be 
allowed  to  close,  the  patient's  symptoms  will,  after  a  varying 
period,  return. 

The  operations  about  to  be  described  aim  at  more  than 
temporary  relief,  and  have  for  their  object  a  permanent  cure  of 
the  condition. 

McGill  points  out  that  the  severity  of  the  symptoms  in  a 
case  of  hyjiertrophy  of  the  prostate  bears  little  or  no  relation 
to  the  apparent  size  of  the  gland  as  felt  through  the  rectum. 
He  points  out  also  that  probably  only  aljout  fifty  per  cent,  of 
the  subjects  ol  hypertrophied  prostate  suffer  from  urinary 
symptoms.  The  symptoms  when  present  depend  upon  the 
extent  of  the  intra-vesical  growth.  Mc(  till  describes  the  fol- 
lowing varieties  of  the  mtra-vesical  growth: — (1)  A  projecting 
midtUe  lobe,  pedimcidated  or  sessile.  (2)  A  middle  lobe,  with 
lateral  lobes  forming  three  distinct  projections.  (3)  Tlie  latt-ral 
lobes  alone,  (4)  A  pedimculate<l  growth  springing  from  a 
lateral  lobe.  (5)  A  uniform  circular  projection  surroimding 
the  internal  orifice  of  the  uretlira  like  a  collar. 
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PBOSTATECTOMT. 

The  intn-Tesic*l  part  of  the  enWged  pmstate  maj  be 
reached  and  removed  in  one  of  three  iravs : — 

A.  By  perineal  incision. 

B.  Bj  saptapobic  incision  (McGill's  operation). 

c  Bj  combined  perineal  and  sapiapabic  incisions. 

Attempts  to  deal  with  the  obstracting  mass  through  the 
urethra  have  proved  to  be  entirely  misatisfactoty. 

A.  By  Perineal  IncisioD. — ^The  bladder  is  reached  and 
opened  by  the  method  described  in  the  chapter  on  Median 
Lithotomy  (page  576)l  According  to  Beliield  {IntcmaL 
Jowm.  of  the  Med.  Scieneea,  Nov.,  1890X  this  method  has 
been  employed  in  some  thirty  cases,  and  sooall  median 
timiours  ("middle  lobes")  and  lateral  lobes  have  been  re- 
moved, and  the  obstruction  relieved.  The  projecting  growth 
has  been  torn  away  with  the  finger  or  with  special  forceps. 
It  has  been  excised  by  cutting,  and  has  been  removed  with  a 
curette  or  sharp  spoon. 

The  operation  is  not  quite  satisfactory,  since  when  the 
prostatic  urethra  is  greatly  lengthened,  the  linger  often  fails 
to  reach  the  vesical  orifice,  and,  moreover,  the  rigidity  of  the 
prostate  seriously  restricts  the  use  of  instruments.  Dr. 
Watson,  of  Boston  ("  Operative  Treatment  of  Hypertrophied 
Prostate,"  188S),  states  that  in  two-thirds  of  the  cases  of 
enlarged  prostate  needing  treatment  the  intra-vesical  growth 
could  be  successfully  reached  and  incised,  or  partially  or 
wholly  removed  through  a  perineal  incision,  "by  any  one 
possessing  an  index-finger  which  has  a  working  length  of 
three  inches  or  mora"  In  his  comment  upon  this,  McGill 
observes  that  it  is  imwise  to  corainonce  an  operation  with 
the  probability  of  failing  in  one-thii-d  of  the  cases,  and  that 
it  is  undesirable  to  limit  the  performance  of  the  operation  to 
gentlemen  with  prelernaturally  long  fingers. 

McGill  states  further  that  in  only  three  cases  out  of  twelve 
upon  which  he  operated  (by  the  suprapubic  method)  would  it 
have  been  possible  to  have  removed  the  obstructing  growth 
through  the  perineum.  As  it  is  impossible  to  tell  betorohand 
the  condition  of  the  intra-vesical  projection,  it  is  obvious  that 
the  perineal  operation  must  carry  with  it  a  great  element  of 
uncertainty. 
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In  performing  lateral  lithotomy,  prostatic  outgrowtlis  have 
been  met  with,  and  have  been  removed  with  the  finger. 
Reginald  Harrison  describes  such  a  case  {Med.-Chir.  Trans., 
1882,  page  39),  and  alludes  to  like  experiences  at  the  hands  of 
Fergusson,  Bickersteth,  and  otliers.  Prostatectomy  by  this  . 
route  does  not  seem  to  have  ovor  been  deliberately  performed. 
It  has  been  so  far  an  accidental  incident  in  lithotomy. 

The  general  treatment  of  a  case  of  prostatectomy  by  a 
median  perineal  incision  is  conducted  upon  the  same  ILnus  as 
a  case  of  perineal  lithotomy.     {Se^  V^^^  573.) 

a  By  Suprapubic  Incision. — This  very  successful  opera- 
tion we  owe  to  McGill,  of  Leeds. 

It  has  these  advantages  over  the  j>erineal  operation: — It 
allows  of  a  minute  and  exact  exploration  of  the  vesical  surface 
of  the  prostate,  and  of  the  easy  and  complete  removal  of  the 
obstructing  mass.  It  is  simple  and  precise.  It  allows  at  the 
same  time  of  complete  and  most  efficient  drainage. 

The  operation  of  exposing  and  opening  the  bladder  is 
carried  out  in  the  manner  alrcadj'  described  in  the  account  of 
suprapubic  lithotomy  (page  583). 

McGill  details  the  following  special  points  in  the  technique 
of  the  operation,  and  in  the  method  to  be  adopted  in  actually 
removing  the  obstructing  mass  {Lancet,  Feb.  4th,  1888 ;  and 
"  Address  at  Leeds,"  August,  1889) : — 

"  1.  The  quantity  of  water  injected  into  the  rectal  bag, 
(•specially  in  cases  where  the  prostate  is  abnormally  hard, 
should  bo  smaller  than  is  usually  recommended.  In  one  case 
ihere  was  profuse  rectal  haimorrhage,  only  stopped  with  con- 
siderable dirticulty.  Each  case  must  be  decided  on  its  merits, 
but  six  or  ten  ounces  are  usually  sufficient. 

"  2.  The  bladder  should  be   irrigated   till   the  antiseptic  I 
solution  used  is   perfectly  clear.     The   quantity  left   in   the 
bladder  varies  from  ten   to   twenty  or   more  ounces.     The 
hand  placed  on  the  hjqjogastrium  will  show  when  the  dis- 
tension is  sufficient. 

"  3.  In  cases  where  the  bladder  is  contracted,  with  thick 
non-distonsible  walls,  it  will  usually  be  inadvisable  to  perform 
this  operation. 

"  4.  It  is  better  to  leave  a  catheter  in  the  bladder  till  its 
cavity  is  opened,  as  it  is  a  guide  that  expedites  the  operation. 
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Care  must  be  taken  not  to  hook  tho  poritoneal  fold  (superior 
false  ligament)  into  the  wound  with  tho  point  of  the  instni- 
ment. 

"5.  The  linea  alba  is  best  divided  by  incising  it  imme- 
diately above  the  symphysis,  and  then  dividing  upwanls  on  a 
director. 

"6.  Care  mtist  be  taken  to  secm-e  the  bladder  before  pro- 
ceeding to  remove  the  prostate.  This  is  best  done  by  insert- 
ing two  sutures  through  each  lip  of  the  woimd,  and  fastening 
it  securely  to  the  deeper  part  of  the  abdominal  walL  When 
the  operation  is  completed,  a  thinl  suture  passed  through  the 
lower  angle  of  the  wouml  is  an  additional  security  against 
urinary  extravasation  into  the  retro-pubio  space. 

"  7.  A  pedunculatoil  middle  lobe  (^an  bo  removed  with  ease, 
its  pedicle  being  divided  with  curved  scissors.  A  sessile 
middle  lobe  can  be  removetl  in  the  same  way,  helping  the 
scissors  by  tearing  with  forceps.  The  collar  enlargement  is 
removed  with  greater  difficulty.  It  is  advisable  to  divide  it 
longitudinally,  by  inserting  one  blade  of  the  scissors  into  the 
urethral  opening  and  divitting  the  portion  above,  and  then 
passing  the  other  blade  into  the  same  opening  and  dividing 
the  portion  below.  That  part  of  the  gland  which  projects 
into  the  bladder  is  now  divided  into  two  lateral  halves ;  these 
can  bo  removed  separately  by  scissors  curved  on  the  flat,  or 
enucleated  with  the  tip  of  the  forefinger.  Care  must  bo  taken 
not  to  leave  any  portion  of  the  projecting  valve  untouched. 

"The  prostate  should  be  removed  as  far  as  possible  by 
enucleation  with  the  finger,  and  not  by  cutting.  The  mucous 
membrane  over  the  projecting  portion  having  been  snipped 
through,  the  rest  of  the  operation  is  completed  with  finger 
and  forceps.  In  this  way  excessive  ha>morrhage  is  prevented- 
Hsemorrhage  is  best  arrested  by  irrigation  with  water  so  hot 
as  to  make  it  unpleasant  for  (he  hand. 

"  When  the  operation  is  complete,  whichever  form  of 
growth  has  been  removed,  it  is  advisable  to  see  that  the 
urethra  is  patent,  and  to  pass  the  forefinger  as  far  as  the  6rst 
joint  into  its  canal. 

"8.  A  large  tube  shoidd  be  inserted  into  the  bladder,  and 
the  wound  united  above  the  tube  by  a  deep  and  superficial  row 
of  sutures.     The  tube  is  to  be  removed  in  forty-eight  hours. 
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"9.  The  after-treatment  consists  in  keeping  the  parts 
clean,  and  wasliing  the  bladder  and  the  wound — in  excep- 
tional caaes — with  a  boracic  solution." 

The  masses  of  prostatic  tissue  removed  by  this  operation 
are  described  in  Met  Jill's  tables  as  the  size  of  "  a  bean," 
"  a  tilbert,"  "  a  large  walnut,"  "  a  cricket-ball."  One  tumour 
was  removed  in  seven  pieces.  Dr.  William  White,  of  Phil- 
adelphia, removed  in  one  case  a  mass  weighing  three  ounces. 
In  several  instances  the  substance  removed  has  weighed  over 
two  ounces. 

c.  By  Combined  Perineal  and  Suprapubic  Incisions. — 
This  method  is  advocated  by  Dr.  Belfield,  who  point.s  out  that 
the  urethra  may  be  distorted  by  growths  both  imperceptible 
and  inaccessible  from  the  bladder.  Especially  frequent  is  a 
great  thickening  of  the  sub-urethral  prostate,  whereby  the 
vesical  orifice  is  displaced  upwards. 

In  mtmy  reported  cases  the  suprapubic  operation  has  not 
been  entirely  successful,  owing  to  the  fact  that  the  prostatic 
urethra  was  left  still  obstructed. 

In  any  case,  therefore,  in  which  it  is  not  matle  evident  that 
the  urethral  canal  is  entirely  patent,  the  suprapubic  operation 
may  be  supplemented  by  a  median  perineal  urethrotomy. 
Through  this  wound  the  urethra  can  be  explored,  the  pros- 
tatic part  of  the  canal  well  stretched,  and  any  growths  in  that 
part  of  the  tube  more  conveniently  dealt  with. 

Results, — Dr.  Beltield  gives  the  mortality  of  prostatectomy 
as  thirteen  per  cent.,  that  of  the  perineal  operation  as  nine 
per  cent.,  and  of  the  suprapubic  as  sixteen  per  cent     He  gives 


the  following  table : — 

Cuea. 

RMtontton  of  Voluntaiy 

UrimitiOD. 

SueooHra.       FUUirc*. 

Deatl 

By  perineal  inoition 

By  suprapubic  incision      . 

By  combined  inoiaions 

41 

88 

4 

17                   7 

29                12 

3                  0 

4 
12 

I 

TotuU 


188 


49 


19 


17 


The  discrepancy  in  the  totals  in  the  second  and  third 
columns  depends  upon  the  fact  that  in  estimating  tlie  result 
of  the  operation  the  author  has  omitted  all  cases  in  which  the 
history  after  the  operation  is  imperfect 
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Rupture  of  the  Bladder. 

The  treatment  of  rupture  of  the  bladder  by  operation  is  of 
quite  recent  date.  The  most  valuable  contribution  to  this 
branch  of  surgery  is  aflbrded  by  Sir  William  MacConnac's 
paper,  published  in  the  Lancet  for  December  11th,  188r>,  and 
containing  an  accoimt  of  two  successful  cures. 

Benjamin  Bell  suggested  suture  of  the  bladder  for  rupture 
in  1789  ;  and  in  later  times  Grandchainps,  Gross,  Cusack, 
and  Hfihnes  aflvocated  the  same  measure.  The  lirst 
operations  in  England  were  performed  by  Heath  (Med.-Chir. 
Trann.,  vol.  Ixii.)  and  Willctt  (St.  Bartholomew's  Hotipitnl 
Reports,  vol.  xii.),  but  in  both  instances  without  success. 

MacCormac's  first  operation  was  performed  on  September 
22nd,  1885. 

Norton  has  colloeted  twenty-seven  examples  of  the  opera- 
tion. Of  this  number,  ten  recovered  and  seventeen  tlied — a 
inurtality  of  62-9  per  cent. 

Operation, — An  incision  is  made  in  tho  median  line,  im- 
mediately above  the  pubes,  and  the  alxlouien  is  opened  in 
the  usual  way.  Tho  incision  must  be  free,  and  in  MacCormac's 
cases  was  six  inches  in  length.  Blood-stained  urine  and  serum 
will  probably  escape  as  soon  its  the  peritoneal  cavity  is  openetl 
The  depths  of  the  wound  should  be  exposed  as  well  as  is 
possible  by  mesms  of  strong  rectangidar  retractors,  and  assist- 
ance may  be  obtained  from  a  small  electric  lamp. 

The  posterior  surface  of  the  bladder  is  well  exposed.  The 
intestuies  are  pushed  upwards,  and  are  kept  out  of  the  way  by 
means  of  suitable  sponges. 

Search  is  made  for  the  rent,  which  will  most  usually  be 
found  upon  the  posterior  surface,  midway  between  the  summit 
and  the  base  of  the  viscus.     If  a  catheter  has   been  already 
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introduced,  it  will  be  felt  through  the  rupture.  If  the  rent  be 
low  down  in  the  bhuhlor,  some  assistance  may  be  derived  from 
the  use  of  the  rectal  bag,  which  will  probably  briug  the  parts 
better  into  view.  In  one  case  MacCormac  divided  the  parietal 
peritoneum  transversely  on  either  side  of  the  bladder,  and 
then  found  that  the  organ  could  be  brought  further  towards 
the  surface  wound. 

The  parts  having  been  well  cleaned  with  a  sponge,  the 
sutures  are  at  onoe  introduced.  The  sutures  sliuukl  be  in- 
serted by  Lembert's  method.  The  best  suture  material  is  line 
carbolised  silk,  and  each  stitch  is  introduced  by  moans  of  a 
curved  needle,  held  in  a  needle-holder.  The  sutures  must  be 
apphed  closely.  About  four  to  the  inch  will  suffice.  In  one 
of  MacCormac's  cases  the  rent  measured  four  inches,  and  re- 
quired sixteen  sutures ;  in  the  other  case  the  wound  was  two 
inches  long,  and  twelve  sutures  were  applied.  The  threads 
should  include  only  the  serous  and  muscular  coats,  and  must 
on  no  account  involve  the  mucous  membrane.  In  tjing  the 
sutures,  care  must  be  taken  that  the  edges  of  the  wound  are 
so  inverted  as  to  bring  the  two  serous  surfaces  in  even  contact. 
It  is  well  to  begin  the  closure  of  the  rent  at  its  lowest  point. 
The  margins  of  the  rent  may  perhaps  be  steadied  by  means 
of  a  blimt  hook  introduced  into  one  end  of  the  fissiure. 
MacCormac  advises  that  the  sutures  should  be  continued  for 
some  little  way  beyond  the  angles  of  the  woimd,  in  order  to 
add  to  the  length  of  infolded  tissue,  and  to  strengthen  the 
suture  line. 

When  aU  the  sutures  have  l)een  tied,  a  warm  boracic 
solution  should  be  injected  into  the  bladder,  in  order  to  test 
the  soundness  of  the  seam.  Any  weak  or  suspicious  spot  in 
the  sutiu-e  line  should  be  strengthened  by  the  insertion  of 
additional  sutures. 

The  peritoneal  cavity,  and  especially  the  pelvis,  nmst  now 
be  thoroughly  flushed  out.  {See  page  231.)  Care  must  be 
taken  that  no  sponges  are  left  behind. 

The  parietal  woimd  is  then  closed  with  si kt  .ires  in  the 
usual  way. 

If  the  rent  in  the  bladder  has  been  securely  closed, 
and  if  the  peritoneal  cavity  has  been  well  flushed  out,  there  is 
DO  need  to  employ  a  <Irainage-tube  in  the  parietal  wound. 
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There  is  also  no  need  to  drain  the  bladder,  either  by  a 
perineal  incision  or  by  a  retained  catheter.  MacCormae 
advises  that  the  bladder  should  be  left  alone.  If  the  patient 
cannot  readily  pass  water,  a  soft  catheter  may  be  used  as 
often  as  is  required. 


CHAPTER   X. 

Urethrotomy. 

external  urethrotomy. 

The  operations  kno\vn  by  this  name  include  several  methods 
of  opening  the  urethra  by  an  incision  in  the  perineum. 

They  are  carried  out  in  certain  cases  of  stricture  of  the 
urethra  which  have  resisted  other  methods  of  treatment,  and 
which  are,  for  one  reason  or  another,  unsuited  for  less  severe 
surgical  measures. 

The  following  are  the  operations  described : — 

1.  Syme'a  Operation. — ^In  this  operation  a  staff  can  be 
passed  through  the  obstruction,  and  upon  it  the  stricture  is 
divided. 

2.  Gotdey's  Operation. — In  this  method  a  small  conductor 
is  passed  through  the  stricture,  and,  guided  by  this,  the  stricture 
is  divided,  and  a  catheter  conducted  into  the  bladder.  This 
operation  is  applicable  to  cases  in  which  a  Syme's  staff  could 
not  be  passed. 

3.  Wheelfiouae'a  Operation. — Here  the  urethra  is  opened 
upon  the  distal  side  of  the  stricture.  The  orifice  of  the  narrowed 
canal  is  exposed,  a  director  is  passed  into  it,  and  guided  by 
this  instrument  the  strictiu«  is  divided. 

4.  Cock's  Operation,  or  Perineal  Section. — In  this  procedure 
the  urethra  is  opened  behind  the  stricture,  and  just  in  front 
of  the  prostate.  No  staft'  or  artificial  guide  of  any  kind  is 
used.  The  operation  is  applied  to  cases  in  which  the  urethra 
is  [)ractically  impermeable. 

The  tenn  external  lu-ethrotomy  is  also  employed  in  con- 
nection with  the  opening  of  the  normal  urethra  through  the 
perineum,  for  the  purpose  of  draining  the  bladder. 

This  maisuro  is  alluded  to  on  page  608.  It  consists  merely 
in  opening  the  urethra  immediately  in  front  of  the  prostate 
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by  cutting  upon  a  staif.  After  the  incision  is  completed,  the 
staff  Ls  withdrawn,  and  a  perineal  tube  is  passed  into  the 
bladder. 

The  fjeneral  details  of  this  simple  operation  are  considered 
in  the  chapter  on  Median  Lithotomy  (page  576). 
1.  Syme's  Operation. 

!7i.strurruint«  irqaireil. — Syme's  staff.  (This  instrument  has 
;i  narrow  tenninal  |)art,  which  is  passed  through  the  stricture. 
Where  this  part  joins  the  rest  of  the  staff,  there  is  a  "shoulder," 
which  rests  against  the  distal  surface  of  the  stricture.  Tlie 
narrow  segment  is  grooved,  and  the  groove  is  continued  on  to 
the  shoulder.)  Manacles  or  Clover's  crutch;  scalpel;  proI>e; 
director;  Teale's  probe  gorget  (Fig.  409);  perineal  tul^; 
catheter. 

The  Operation. — The  patient  is  placed  in  lithotomy  position, 

anil  the  staff  is  introduced 
with  the  care  already  ad- 
vised in  that  operation  (page 
563).  An  incision  is  made 
precisely  in  the  median  line 
of  the  perineum,  and  the 
knife  is  so  directed  that  its 
point  shall  hit  the  shoulder 
of  the  instrument.  The 
surgeon  must  convince  himself  that  this  portion  of  the  staff 
is  laid  bare.  He  then  engages  the  point  of  the  knife  in  the 
groove  of  the  staff,  and,  keeping  most  carefully  to  the  groove, 
thrusts  the  knife  towards  the  neck  of  the  bladder  imtil  ho  has 
divided  the  whole  of  the  stricture.  A  director  or  probe,  or 
Teale's  probe  gorget,  is  now  introduced  along  the  convexity  of 
the  staff  into  the  bladder,  and  the  staff  is  removed.  A  gutu- 
elastic  catheter  may  then  bo  passed  into  the  bladder  through 
the  penis,  and  be  guided  into  position  by  the  director  or  probe 
gorget,  aided  by  the  finger  inserted  into  the  woimd. 

Should  the  irritability  of  the  bliulder  prevent  the  retention 
of  a  catheter,  a  tube  should  be  passed  into  the  blatlder  from 
the  perineum,  and  should  be  retained  in  position  by  tapes, 
(See  pages  562  and  568.) 

Syme's  curved  perineal  catheter  may  be  employed  for  this 
purpose,  or  a  portion  of  a  gium-elastic  catheter  be  made  use  of. 


Pig.  409. — TKALE'a  FBOBB  OOBOET. 


Whitelioad's  perineal  tube,  with  sliding  adjustable  shield,  is  a 
useful  instrument. 

As  soon  as  possible,  however,  a  cathmer  should  be  passed 
by  the  meatus,  and  the  jim'ineal  wound  allowed  to  close. 

2.  Gouley's  Operation. 

Tlus  operation  was  described  in  the  New  York  Medical 
Jmvrnal  for  August,  1869. 

I ndtrumentu  required. — Manacles  or  Clover's  crutch ; 
Goulfy's  catheter  stafl'  (Fig.  410,  a)  ;  flexible  bougie :  capillary 
whalebone  bougies ;  (Jiouley's  beaked  bistoury  (Fig.  410,  B) ; 
scalpel ;  curved  needles  and  needle  holders. 

The  Operation. — The  exact  seat  of  the  stricture  having  been 
ascertained,  tho  urethra  is  filled  with  oUve  oil,  and  a  capillary 
probe-pointed  whalebone  bougie  is  introduced  into  the  canal. 


Fig.   410. — A,   OOtTLEY's  CATIIKTER  STAFF  ,   B.    OOUUTT'S  BSAUI)  BtyTOUBT. 

an  attempt  being  uiude  to  pass  it  through  the  stricture.  If 
it  enters  a  false  passage,  it  is  retained  in  mlu  by  the  left  hand, 
while  anotliev  is  passed  by  its  side.  If  this  second  guide 
finds  its  wny  iito  a  false  passage,  it  is  treated  precisely  as  was 
the  first,  and  the  operation  is  r^peateil  until  one  bougie  has 
been  passed  through  the  obstruction  into  the  bladder.  The 
other  guides— often  five  or  six  in  number — are  then  with- 
drawn. 

The  next  step  is  to  introduce  a  No.  8  grooved  metaUic 
catheter  staff'  (Fig.  410,  a),  with  a  quarter  of  an  inch  of  its  ex- 
tremity bridged  over,  so  as  to  convert  the  groove  into  a  canal, 
the  bridged  portion  itself  lioing  also  grooved.  Its  introduction 
is  accomjilished  by  passing  the  tunnelled  point  over  the  free 
end  of  the  retained  guide,  then  holding  the  latter  steadily 
between  the  thmnb  and  index-finger  of  the  left  hand,  and 
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pushing  the  catheter  staff  gonlly  into  the  urethra  until  its  point 
comes  in  contact  with  the  fiieo  of  the  stricture. 

The  staff  and  guide  are  then  kept  in  position  by  an  assist- 
ant, who  supports  the  scrotum,  and  the  patient  is  brought  into 
the  lithotomy  position. 

The  surgeon  makes  a  free  incision  in  the  median  line  of  the 
perineum,  and  bruigs  into  view  the  uretlira,  which  is  opene<l 
upon  the  bridged  j)ortion  of  the  staff,  the  knife  following  the 
groove  on  the  instnuuent.  A  loop  of  silk  is  then  passed 
through  each  edge  of  the  incised  urethra,  close  to  the  face  of 
tlie  stricture,  and  serves  to  enable  the  caual  to  be  held  open 
by  an  assistant.  The  catheter  staff  is  now  withdrawn  a  little, 
so  as  to  bring  into  view  the  black  guide  ;  then  the  stricture, 
with  about  half  an  inch  of  the  uucoutnicted  canal  behind  it,  is 
divided  by  moans  of  the  beaked  bistoury.  The  last  step  con- 
sists in  passing  the  staff,  guided   by  the  whalebone  bougie. 


0 
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into  tihe  bladder.  The  subse<]uent  treatmeui  of  the  case  is 
conducted  upon  ordiimry  principles. 

3.  Wheelhouse's  Operation. 

Jiinlriunentg  required.  —  ilanacles  or  Clover's  crutch; 
Wheelhouse's  hooked  staff  (Fig.  411)  ;  two  pairs  of  fine- 
nibbed  forceps  ;  scalpels ;  catheters  ;  probe  :  probe-point«d 
director;  Teale's  probe  gorget  (Fig.  409);  curved  needles; 
needle-holder ;  artery  and  pressure  forceps ;  sponges  in 
holders. 

The  Opiratuni. — The  patient  is  j)lace(l  in  Uthotomy  posi- 
tion. •'  The  staff  is  to  be  introiluced  with  the  groove  looking 
towards  the  surface,  juid  brought  gently  into  contact  with  the 
stricture.  It  should  not  be  pressed  much  against  tiie  stricture, 
for  fear  of  teiu'ing  the  tissues  of  the  methra  and  causing  it  to 
lejivo  the  canal,  which  would  mar  the  whole  after-proceedings, 
which  depend  upon  the  urethra  being  ojiened  a  tjuarier  of  on 
ini'h  in  front  of  the  stricture.  Whilst  an  ;issistant  hohis  the 
staff  in  this  )x>sition,  an  incision  is  made  into  the  perineum, 
e.xtending  from  opjiosite  the  point  of  reflection  of  the  super- 
ticiid   piritii'id  fii.scia  to  the  outer  edge  of  the  sphincter  am. 
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The  tissues  of  the  perineum  are  to  be  steadily  divided  until 
the  iirelhra  is  reached.  This  is  now  to  be  opened  in  the 
groove  of  the  stafi',  not  upon  its  point,  so  as  <>ertainlj  to  secure 
a  quarter  of  an  inch  of  liealthy  tube  inmx'diately  in  front  of 
the  stricture.  As  soon  as  the  urethra  is  openo<l,  and  the 
groove  in  the  staff  fiilly  exposed,  the  edges  of  the  liealthy 
urethra  are  to  be  seized  on  each  side  with  straight-ljladed 
nibbed  forccj>s,  anfl  held  apart.  The  staff  is  then  to  be  gently 
withdrawn  until  the  button-point  appears  in  tlie  wound.  It  is 
then  to  be  turnetl  round,  so  that  the  groove  may  look  to  the 
pubes,  ami  the  button  may  be  hooked  on  to  the  uj>]ier  angle 
of  the  opened  urethra,  which  is  then  held  stretclu'd  ojK'n  at 
three  points,  and  the  operator  looks  into  it  iiniiieiliatcly  in 
front  of  the  stricture.  While  thus  ln'M  open,  a  probo-pointed 
director  is  inserted  into  the  un-tlira,  and  the  oj>orator,  if  he 
cannot  see  the  opening  of  the  stricture — which  is  often  possible 
— generally  succeeds  in  very  tjuickly  tiniliug  it,  and  passes  the 
point  onwards  through  the  stricture  lowanls  the  bla<lder. 
The  stricture  is  sometimes  hidden  amongst  a  crop  of  granula- 
tions or  warty  growths,  in  the  midst  of  which  llic  jirobo-point 
eivsily  finds  the  true  pus.sage.  The  director  having  been 
passed  into  the  bladder  (its  entrance  into  which  is  clearly 
demonstrated  by  the  freedom  of  its  luovemcnts),  its  groove  is 
turned  downwartls,  the  whitie  length  of  the  stricture  is  cure- 
fully  and  deliberately  divided  on  its  under-surface,  and  the 
pa-ssage  is  thus  cleared.  The  (lire<'tor  is  still  held  in  the  same 
position,  and  a  straight  probe-pointed  bistotirj-  is  nm  along 
the  groove,  to  ensure  complete  division  of  all  bands  or  otlier 
obstructions.  These  being  thoroughly  cleared,  the  old  ilitfi- 
culty  of  directing  the  point  of  a  catheter  through  the 
divided  stricture  and  onwards  into  the  bladder  is  to  Ije  over- 
come. To  effect  this,  the  point  of  a  Teale's  probe  gorget 
(Fig.  40!))  is  introduced  into  the  groove  in  the  director,  and, 
guiflcd  by  it,  is  passed  onwards  into  the  bladder,  dilating  the 
divided  stricture  and  forming  a  metallic  floor,  along  which  the 
point  of  the  catheter  cannot  fail  to  pass  securely  into  the 
bladder.  The  entry  of  the  gorget  into  the  latter  viscus  is 
signalised  by  an  immediate  gush  of  urine  along  it  A  silver 
catheter  (No.  10  or  11)  is  now  pa.ssed  from  the  meatus  down 
into  the  wound,  is  made  to  pass  once  or  twice  through  the 
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three  or  Cmv  di^B  the  catheter  ■  ROMBfcd.  and  is  then  pamrid 
dttlf.  or  omrj-  Minnnil  or  thod  daf .  aeeonbag  to  drenm- 
■taneei^  OBtfl  tite  woiiiid  in  tha  penMum  i>  healed ;  and  afk4Br 
the  pacu  have  become  fonanlidated,  it  reqimea,  of  coarse,  to 
be  piaed  rtill  from  tuae  to  ttme;  to  pnrfVDt  re-«ontractian  ' 
(Wheelhoaw,  Brit  Med,  Jomn^  Jone  24th,  1876). 

Th«  operation  raqoiret  a  good  l%fai  and  iodnite  patieoca 
Ibete  ia  often  aome  dHBcnlQr  i&  deteeting  the  odfioe  of  the 
atrietore,  and  Tnattfirn  maj  be  wawpKnaliPd  by  a  £dae  passage. 

The  booking  of  the  batton  of  the  staff  on  to  the  upper 
angle  of  the  opened  arethm  is  not  always  of  service.  The 
inatniment  has  to  be  held  by  an  assistant,  and  is  apt  to  be  in 
the  way.  The  margins  of  the  urethral  wound  may  be  oon> 
Teniently  held  aside  by  long  threads  which  hare  been  passed 
by  means  of  curved  nec-dles  in  holders. 

4.  Cock's  Operatioa 

Thi.s  ojjc-miiou  consists  in  opening  the  urethra  tieluud  the 
obetruction,  and  at  the  apex  of  the  prostute.  unassiste«l  by 
a  guide.  It  is  a  modification  of  the  old  boulonniim  opero- 
lioij,  is  swinetiioes  spoken  of  as  "  perineal  section,"  but  is  more 
correctly  represented  by  the  title  "  external  urethrotomy  with- 
out a  guide." 

iTnitrumenti  reqwrnd. — Manacles  or  Clover's  cnitch  ;  a 
broad  double-edged  knife  with  a  very  sharp  jjoint ;  a  probe- 
I>ointe(l  dire<;tor  in  a  handle  (the  handle  and  the  shaft  of 
the  instniment  should  foriu  such  an  uugle  as  is  observed 
in  Tuulo's  probe  gorget) ;  a  perineal  cannula ;  a  gum-elustic 
cftthoter,  to  be  retained  in  the  bladder  through  the  peruieuiu. 

The  Operatioa. — The  Operation  is  thus  described  in  the 
Qv-yn  Ihitrpital  Reports  for  18G6  : — 

"The  patient  is  to  be  placed  in  the  usual  position  for 
lithotomy ;  and  it  is  of  the  utmost  importance  that  the  body 
ami  [ml via  should  be  straight,  so  that  the  median  line  may  be 
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accurately  preserved.  The  left  forefinger  of  the  operator  is 
then  introduced  into  the  rectum ;  the  bearings  of  the  prostate 
are  next  examined  and  ascertained,  and  the  tip  of  the  finger 
is  lodged  at  the  apex  of  the  gland.  The  knife  is  then  plunged 
steadily  and  boldly  into  the  median  line  of  the  perineum,  and 
carried  on  in  a  direction  towards  the  tip  of  the  left  forefinger, 
which  lies  in  the  rectum. 

"  At  the  same  time,  by  an  upward  and  downward  move- 
ment, the  vertical  incision  may  be  carried  in  the  median  line 
to  any  extent  that  is  considered  desirable.  Tlie  lower  ex- 
tremity of  the  wound  should  come  to  within  half  an  inch  of 
the  anus. 

"The  knife  should  never  be  withdrawn  in  its  progress 
towards  the  apex  of  the  prostate,  but  its  onward  course  must 
be  steadily  maintained  until  its  point  can  be  felt  in  close 
proximity  to  the  tip  of  the  left  forefinger.  When  the  operator 
has  fully  assured  himself  as  to  the  relative  position  of  his 
finger,  the  apex  of  the  prostate,  and  the  point  of  his  knife,  the 
latter  is  to  be  advanced  with  a  motion  smnewbat  obliquely, 
either  to  the  right  or  the  left,  and  it  can  hardly  fail  to  pierce 
the  urethra.  If,  in  this  step  of  the  operation,  the  anterior 
extremity  of  the  prostate  should  be  somewhat  incised,  it  is  a 
matter  of  no  consequence. 

"  In  this  ojx^ration  it  is  of  the  utmost  importance  that  the 
knife  be  not  removed  from  the  woimd,  and  that  no  deviation 
be  made  from  its  original  direction  imtil  the  object  is  accom- 
plished. If  the  knife  be  prematurely  removed,  it  will  probably, 
when  re-inserted,  make  a  fresh  incision  imd  complicate  the 
desired  result.  It  will  be  seen  that  the  wound,  when  com- 
pleted, represents  a  triangle ;  the  base  being  the  external 
Tertical  incision  tlu"ough  the  perineum,  while  the  apex, 
4nd  consequently  the  point  of  the  knife,  impinges  on  the 
prostata,'. 

"  The  knife  is  now  withdrawn,  but  the  left  forefinger  is  still 
retained  in  the  rectum.  The  probe-pointed  director  is  carried 
through  the  wound,  and,  guided  by  the  left  forefinger,  enters 
the  urethra  and  is  passed  into  the  bladder." 

Along  the  groove  of  the  director  the  cannula  or  perineal 
tobe  is  pa.ssed  into  the  bladder. 

It  only  reumins   to  secure    this  (h-ainage-tube   in   place 
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by  means  of  two  tapes,  which  are  attached  to  tho  sides  </ 
the  tube  on  the  one  hand,  and  to  the  fxrineal  strips  oi  • 
T-biiuiliige  on  the  other. 

Through  the  tube  the  bladder  may  tie  washed  out  TW 
stricture  may  now  possibly  be  dealt  with  by  such  metia  i^ 
appetir  arlvisable.  The  operation  Ls,  however,  usually  ctmA 
out  in  cases  in  which  the  urethra  is  permanently  obstnicl*d  cr 
destroyed,  in  which  urinary  extravasation  has  taken  place,  mi 
in  which  the  perineum  is  infiltrated  with  inflammatory  exndt- 
tions,  and  ])robably  riddled  with  sinuses. 

The  jK-rineal  opening  is,  therefore,  as  a  rule,  a  pemuMfib 
one ;  but  should  the  urethra  be  once  more  restored  to  ii& 
normal  calibre,  the  artificial  opniing  in  the  pcrineiuii  iw)x 
heals  up. 

There  is  no  doubt  that   this  operation  may  prove  to 
exceedingly  ditficult.     It  needs  to  be  carried   out  with 
utmost  patience,  care,  and  precision. 

Repeated  stabs  in  the  dark  may  lead  to  severe  bl«ediiifr 
and   if  tho  urethra   be   not   reached  at  the  first  or 
attempt,  the  operation  had  better  be  abandoned. 

INTERNAL    URETHROTOMY. 

In  this  method  of  treatment  the  stricture  is  divided  t»y 
means  of  an  instrument  introduced  through  the  urethi^ 
The  measure,  as  an  operative  one,  consista  of  Utile  mor^ 
than  a  knowledge  of  the  mode  of  manipulating  the  p«urticul«^' 
instrument  employed. 

The    instruments    used    or    recommended     in     iniiT 
urethrotomy  are  legion. 

In  tho  American  "  Annamentarium  Chirurgicuui     liicu 
arc  furnished  of  thirty-six  forms  of  urethrotome,  and  a 
many  more  instruments  are  alluded  to  in  the  descriptions. 

One  of  the  most   convenient  urethrot<jmes,  and  tbe 
which   is    probably   most   extensively   used    in    EogLind, 
Maisonneuve's.      This   instrument  has  been   the  subject  •• 
many  modifications  ;  and  of  these,  the  modification  introdnoi^ 
by   Teevan  appears  to  have  resulted  in  tho  most  sucmrfll 
instrument. 

The    precautions    to    be    taken    in    p<;'rUinning   int-ri 
urethrotomy   have   been    well  considered   by    Mr.   Soutluui 
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{Lancet,  June  14th,  1890),  and  the  surgeon  cannot  do  better 
than  obsen'o  the  following  directions,  which  are  given  in  the 
paper  nlliKlod  to : — 

Operation. — The  urethrotome  is  carefully  carl>olised.  The 
patient  having  been  aneesthetised,  aliout  a  drachm  of  carbolic 
oil  (1  in  IG)  is  injected  into  the  uretlira  The  urethrotome  is 
inserted,  and  the  constriction  is  divided  in  the  usual  way. 
The  instrument  is  then  witlidrawn,  and  the  stricture  is  after- 
wards dilated  by  passing  Lister's  sounds,  9 — 12  to  12—15. 
A  fuU-sized  silver  catheter  is  then  introduced  into  the  bladder, 
and  the  urine  having  been  drawn  ofi",  the  viscus  is  thoroughly 
washed  out  several  times  by  injecting  a  saturated  solution  of 
warm  boracic  acid.  About  two  otmees  of  the  solution  are  left 
in  the  bladder,  and  as  the  catheter  is  withdrawn  the  urethra 
is  also  flushed  out  with  the  lotion.  An  iodoform  bougie  is 
then  passed  down  the  canal  as  far  as  the  neck  of  the  bladder, 
80  that  it  may  lie  in  contact  with  the  urethral  wall  at  the 
seat  of  division  of  the  stricture.  Diu-ing  the  operation 
especial  care  is  taken  to  protect  the  patient  from  exposure  to 
cold  ;  and  in  addition  to  the  ordinarj'  precautions,  the  lower 
extremities  are  WTHjiped  up  to  the  hips  in  thick  woollen 
bandages. 

After-treatment. — As  soon  as  the  patient  recovers  from 
the  anaathetic,  ten  loiniras  of  liquor  opij  sedativus  are  given, 
and  the  dose  is  repeated  in  a  few  hours  if  he  is  at  all  restless 
and  complains  of  pain.  He  is  directed  to  hold  his  urine  for 
six  or  eight  hoims,  if  possible ;  at  the  end  of  this  period,  when 
he  is  allowed  to  pass  it  himself,  the  urine  will  generally  come 
in  a  good  stream.  For  a  time  micturition  is  attended  by  more 
or  less  pain  and  smarting,  and  in  most  cases  the  urine  will  be 
slightly  stained  with  blood  for  the  first  day  or  two  after  the 
operation.  On  the  fourth  morning,  either  a  cocaine  bougie  or 
a  drachm  of  a  ten  per  cent,  solution  of  cocaine  is  introduced 
into  the  urethra,  and  after  an  interval  of  ten  or  fifteen 
minutes  Lister's  sounds,  9 — 12  to  12 — 15,  well  cwbohsed,  are 
passed  through  the  stricture.  By  means  of  the  cocaine  the 
pain  which  usually  attends  the  passage  of  an  instniment  for 
the  first  time  after  operation  is  more  or  less  completely  pre- 
vented. During  the  remainder  of  the  treatment  Lister's 
sounds  are  passed  daily,  and  the  patient  is  himself  instructed 
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how  to  pass  a  No.  9 — 12,  which  he  is  allowed  to  take  awaj 
with  him,  so  that  in  the  future  he  may  keep  the  stricture 
dilated  by  the  occasional  passage  of  an  instrument,  and  there- 
fore be  independent  of  fiirtlxer  sui^cal  assistance.  The 
average  length  of  time  spent  in  hospital  after  the  operation  is 
twelve  day& 


part  XIII. 

OPERATIONS    UPON    THE   SCROTUM 
AND   PENIS. 

CHAFlEli  1. 

Operative  Trkatment  of  Varicocele. 

Anatomy  of  the  Cord. — The  vas  deferens  lies  at  the  pos- 
terior aspect  of  the  cord,  and  ib  to  be  easily  recognised  by 
its  whipcord-liko  density  when  rolled  between  the  thumb 
luid  finger.  A  considerable  amount  of  connective  tissue 
surrounds  the  vas  and  the  blood-vessels  of  the  cord.  Three 
arteries  occupy  the  cord  :  the  speruiatic,  from  the  aorta,  lies  in 
front  of  the  vas ;  the  deferential  artery,  from  the  superior  or 
inferior  vesical,  hes  by  the  side  of  the  vas;  the  cremasteric 
utery,  from  the  deep  epigastric,  lies  among  the  superficial 
layers  of  the  cord  and  in  its  outer  segment  (Fig.  412). 

The  firet-named  vessel  is  the  size  of  the  posterior  auricular, 
and  the  two  latter  the  size  of  the  supra-orbitaL 

The  veins  of  the  cord  have  been  elaborately  investigated 
by  Mr.  Walter  G.  Spencer,  to  whom  I  am  indebted  for  the 
section  from  which  Fig.  412  is  drawn. 

The  veins  are  divided  roughly  into  two  sets.  Tlie  anterior, 
and  by  far  the  larger  set,  runs  with  the  spermatic  artory,  is 
bound  together  by  a  good  deal  of  connective  tissue,  and  forms 
the  jiftuipiniform  plexus.  The  posterior  set  is  small,  and  sur- 
roiiinl.s  till'  vas  deferens,  nuining  with  the  deferential  artery. 
A  few  isolated  veins,  indLpundeut  of  these  sets,  are  foimd 
among  the  tissues  of  the  cord. 

It  would  apjjear  from  Mr.  Spencer's  inquiries  that  the 
veins  in  the  left  cord  are  always  larger  than  those  of  the  right ; 
ind  in  connection  with  this  point  it  may  be  observed  that  the 
congenital  origin  of  varicocele  is  very  generally  allowed. 
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In  severe  cases  of  varicocele  all  the  veins  of  the  cord  woiiTo 
apjtear  to  be  involved.  In  ordinary  cases  the  veiiis  only  of 
the  pampiniform  plexus  are  sufficiently  dilated  to  require 
treatment. 

In  the  operation  of  excision  I  have  been  in  the  habit  of 
removing  only  the  veins  forming  the  pampiniform  plexus,  imd 

have   left   those    accompanying   rhe 
tlefcreiuiftl  artery. 

It  must  be  rememl>ere<i  that 
the  testicle  is  a  vascular  gland,  and 
that  it  is  pos.sibIe  to  so  far  occlude 
the  veins  returning  from  the  organ 
as  to  lea<l  to  gangrene  (page  641). 

Many  operations  have  been  pro- 
posed and  performefl  for  the  relief 
of  varicocele.  Three  only  are  herft 
given. 


S.A 


Fig.  412.— SECTtOS  OP  THB  LETT 
BPESIUTIC  COBIJ  OF  AN  ABDI/T, 
iT  Tirr.  LEVTSJ.  OF  THE  EXTKB- 

vilI.  auooxixax  niNO,  viBwso 
FBOU  ABOVE.  {Frum  a  v""- 
men  prnamt  bi)  Mr.  It.  O. 
Spencrr.) 

T.D,  Vm  defereiu ;  d.a.  Defer- 
ential artery:  d.v,  Deteren- 
ti&l  reins:  8. a,  Spemiutic 
artery ;  o.a,  Crenuntoric 
Brterr ;  cm,  Cremrurter 
maacle ;  p.p.  Pampiniform 
plexuB. 


OPERATIONS. 


Ligature  with  Wire.  —  Erich- 
sen's  Modiflcation  of  Vidal  de 
Cassis'  Operation. — "  The  vas  defer- 
ens, readily  distinguished  by  its  round 
cord-like  feci,  i.s  tirst  separated  from 
the  veins,  and  entrusted  to  an  n-ssistant  to  hold :  an  incision, 
aboiit  half  an  inch  long,  is  then  made  in  the  front  and  back  of 
the  scrotum  ;  a  needle,  so  threaded  with  silver  wire  that  the 
wire  will  follow  without  any  dragging,  is  then  passed  between 
the  vas  and  the  veins,  and  brought  out  behind.  The  needle  is 
then  re-entered,  and  carried  oiu  in  front,  but  this  time  is  passed 
lietween  the  veins  and  the  skin,  thus  including  the  veins  in  a 
loop  of  wire  without  implicating  the  scrotum.  The  loop  Ls  then 
tightly  twisted,  so  as  to  constrict  thi.'  eneloscd  vessels.  From 
day  to  day  the  wire  is  tightened  up  afresh,  imtil  it  has 
completely  cut  its  way  through  the  veins  by  ulceration — a  pro- 
<-e.ss  that  takes  about  a  week  or  ten  days.  Meanwhile  there  is 
much  plastic  matter  thrown  out  iU"ound  the  veins,  which 
tinaUy  contracts  and  obliterates  their  chaimels"  (Holmes's 
"System  of  Surgery,"  vol.  iii.,  page  .570 — ^Ir.  Jui-obson's  article). 
Galvanic  Ecraseur.— Pearce   Gould's  Operation. — "The 
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vas  deferens  is  to  be  carefully  separated  from  the  veins  at  tlie 
upper  part  of  the  scrotum,  jiiul  the  skin,  pinched  up  between 
the  two,  is  to  bo  tnuistixcd  with  a  teuulomc,  and  divideil 
parallel  with  the  vas  for  ono-third  of  an  inch. 

"  Through  this  incision  a  needle,  armed  with  a  platinum 
wire,  is  to  be  passed  and  returned  through  the  same  skin 
apertures,  but  between  the  skin  imd  the  veins.  The  veins  arc 
thus  secured  in  a  loop  of  the  wire.  The  ends  of  the  loop  are 
to  be  iifhxed  to  an  ecraseur,  and  the  ciu'rent  of  one  cell  of  a 
Grove's  battery  or  of  a  small  bichromate  batter}'  passed 
through  it.  The  heated  wire  (juirUly  .severs  the  veins,  and 
seciu-ely  seiu^  the  cut  ends.  A  moderate  trfiction  should  be 
kept  up  on  the  wire,  so  as  to  draw  the  veins  out  of  the  scrotum 
as  much  as  jifissible,  and  in  this  way  the  action  <)f  the  hot  wire 
is  limited  to  the  veins.  The  wire  must  be  heated  to  a  dull  red 
colour  only.  The  patient  must  subsequently  rest  quiet  and 
still  in  Licfi,  with  the  scrotum  sujiported,  and  with  a  hiaall 
pledget  of  ioilot'orm  wuol  over  eaeli  skin  wound.  The  veins 
wiU  be  felt  to  become  filled  with  clotted  blood,  which  gradually 
becomes  absorl>ed.  As  a  rule,  the  patients  arc  kejit  in  l>ed  for 
a  week,  and  are  able  to  resume  active  duties  in  ten  to  fourteen 
days.  They  should  wear  a  suspender  for  another  month  " 
(Heath's  "  Dictiunary  of  Surgery,"  vol.  ii..  page  77.S). 

Excision.— Howse's  Operation.— II r.  Howse  has  given 
an  accoimt  of  this  operation  in  the  Guy's  Huopital  Rejiurtu 
for  1887. 

The  procedure  has  been  a  little  modified,  and  I  have  bet-n 
in  the  habit  of  carrying  it  out  in  the  following  manner : — 

The  bowels  should  be  well  cleared  out  before  the  |)atient 
is  placed  on  the  table.  A  large  sponge  fixed  against  thi- 
perineum  will  absorb  any  blood  lost  during  the  excision.  The 
surgeon  stiuids  on  I  be  side  upon  which  the  operation  is  to  be 
performed.  The  hair  having  l)een  sliaved  from  the  parts,  the 
scrotimi  anfl  surrounding  skin  are  well  washed  with  some 
antiseptic  solution. 

Two  assi.>itant8  are  required.  Both  stjuid  upon  the  op{)ositu 
side  of  the  table  to  the  sm-geon.  One  assistant  attends  to  the 
wound ;  the  other  t^lves  firm  hold  of  the  testicle,  and  draws  it 
hori/oiitally  downwards,  so  as  to  make  the  cord  tense.  He 
shoidd  not  relax  his  hold  imtil  the  operation  is  completed. 
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An  incision,  about  one  inch  and  a  half  in  length,  is  made 
over  the  most  prominent  part  of  the  varicocele.  The  edges  of 
the  wound  are  held  asimJer  by  suture  retractors,  the  ends  of 
which  are  iua4.le  fast  aroimd  the  thighs  (F'ig.  413).  The  coveruigs 
of  the  cord  are  now  carefully  dissected  ft-om  the  varicocele,  the 
vertical  line  of  the  original  incision  being  followed.     No  fibres 
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of  the  cremaster  muscle  need  be  cut.  The  veins  composing  the 
varicocele  should  be  well  and  cleanly  exposed  over  an  extent 
equal  to  about  one  inch  and  a  half  The  vas  deferens  is 
identified,  and,  together  with  the  small  column  of  veins 
attending  it,  very  carefully  avoided.  No  attempt  shoidd  be 
mmle  to  expose  it  by  dissection.  If  the  testis  be  well  held, 
and  moderate  traction  be  kept  up  upon  the  cord,  there  is  no 
disjiositinn  for  the  vas  to  protrude  at  the  Held  of  the  opera- 
tion. 

The  veins  foi-ming  the  pamjiinifonn  plexJis  arc  isolated, 
and  are  hooked  up  by  two  aneiu-}'sm  needles.  If  they  have 
been  well  exposed,  there  is  no  difficulty  in  clearly  separating 
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them  from  the  other  tissues  of  the  cord.  I  have  never  been 
able  to  idontiiy  and  isolate  the  spermatic  artery. 

The  two  aneurysm  needles  are  now  threaded  with  stout 
chromic  catgut  or  with  carbohsed  tendon,  and  withdrawn. 
The  veins  are  then  hgatured  in  two  places,  about  one  inch  and 
a  half  apart.  The  lower  hgature  should  be  tied  first.  The 
vessels  so  isolated  are  divided  with  scissors  close  to  the 
ligatures,  and  removed. 

The  amoimt  excised  will  be  represented  by  about  one  inch 
— the  scissors  being  applied  about  a  quarter  of  an  inch  from 
the  hgature. 

Tliere  is  no  need  to  clamp  the  veins  above  the  site  of  the 
proposed  excision  in  order  to  render  them  distinct. 

If  two  pairs  of  dissecting  forceps  are  gently  used  in  clear- 
ing the  varicocele  from  the  surrounding  tissues,  there  is  little 
risk  of  damaging  the  vessels.  The  action  of  the  forceps  must 
l>e  su|ij»Ienieuted  by  the  scalpel. 

TLtTC  will  probably  be  no  blee<ling  points  to  secure. 

The  cavity  of  the  wound  having  been  well  washed  out  with 
an  antiseptic  solution,  and  a  blunt  hook  having  been  inserted 
at  each  extremity  of  the  wound,  in  order  to  bring  the  edges 
of  the  incision  parallel,  the  sutures  are  introduced. 

As  a  rule  not  more  than  two  sutures  will  be  needed,  so 
that  there  may  be  a  gap  in  the  wound  for  drainage. 

No  drainage-tube  is  required.  ITie  wound  is  dressed  in 
the  same  manner  as  after  castration  (page  653). 

The  first  dressing  need  not  be  changed  until  the  fourth 
day,  and  the  sutures  may  be  removed  on  the  seventh. 

Healing  by  first  intention  is  the  rule  after  this  operation. 

The  patient  should  be  kept  in  bed  for  about  fourteen  days. 
At  the  end  of  three  weeks  he  will  probably  be  able  to  resume 
his  work. 

He  should  wear  a  suspender  for  at  least  a  month  after  he 
is  moving  about. 

Bennett's  Modification. — Mr.  W.  H.  Bennett  {Lancet, 
February  9th,  1889)  points  out  the  importance  of  not  only 
excising  the  dilated  veins,  but  of  effecting  at  the  same  time 
an  immcfliate  and  permanent  shortening  of  the  elongated 
cord. 

"  Tlie  precise  extent  of  the  varicocele,"  he  writes,  "  which  it 
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is  desirable  to  resect  in  any  given  case  is  best  determined  by 
placing  the  patient  in  the  standing  position,  and  roughly  esti- 
mating with  the  eye — or,  better  still,  by  measuring  with  a  tape — 
the  degree  of  elongation  of  the  cord :  for  instance,  should  the 
testis  be  three  inches  lower  than  normal,  then  certainly  not 
less  than  three  inches  of  the  %-eins  should  be  included  bet»et*u 
the  two  ligatures,  as  it  mU  be  desirable  to  excise  at  least  two 
inches  and  a  half" 

The  operation  is  conducted  after  the  manner  alrea<ly  dt- 
Bcribed,  but  with  these  mo<lifications  : — 

The  veins  are  not  actually  denuded.  "  By  leaving  the 
sheath  of  fascia  which  immediately  surroimds  the  varicocele 
intact,  and  including  it  with  the  veins  in  the  ligature,  two 
objects  are  attained — (a)  the  certainty  of  passing  the  liga- 
ture around  all  the  aft'ectcd  vessels,  as  none  of  these  ever  lie 
outside  the  fascia ;  and  (i)  the  prevention  of  any  materiid 
chance  of  recurrence  of  the  abnormally  dependent  position 
of  the  testicle,  which  is  probable  if  the  veins  are  actually 
denuded  before  the  ligatures  are  applied,  and  the  stumps 
brought  together  in  the  manner  described  below,  since  it  is 
manifest  that  the  weight  of  the  testis  would  tend  to  drag  the 
veins  considerably  out  from  the  sheath  above,  whereas  this 
fascia,  if  included  in  the  ligatures,  not  only  obviates  this 
tendenf'V,  but,  in  fact,  also  carries  the  weight  of  the  dependent 
organ  without  slretchiiig  it  to  any  appreciable  extent. 

"  The  portion  of  the  varicocele  included  between  the  Uga- 
tures  is  divided  above  and  below,  about  a  cjuarter  of  an  inch 
(not  less)  from  the  con-esponding  ligature,  and  removed.  .  .  . 
The  cut  ends  of  the  stumps  loft  by  the  division  of  the  vari- 
cocele are  brought  together,  and  retJiiiied  in  pennaiient  ap- 
position by  knotting  the  ends  of  the  upper  ligature  to  those 
of  the  lower,  thus  at  once  raising  the  testis  to  about  its 
uatunil  li'Vfl.     Tlif  ligature-ends  are  cut  ott"  quite  short." 

Comment. — Of  the.se  various  procedures,  that  by  excision 
is  imdoubtedly  the  best. 

In  the  wire  operation,  as  well  sis  in  any  of  the  operations  by 
ligatm-es  or  piu.s,  the  surgeon  must  be  acting  a.  little  in  the 
diurk,  and  cannot  be  sure  of  the  precise  amoimt  and  character 
of  the  tissue  ini'liulcd  within  his  loop. 

It  is  possible  for  u  veiu  to  be  traustixed  in  the  passing  of 
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the  wire  or  the  ligature,  and  moreover,  if  a  wire  be  retained, 
as  in  the  method  first  described,  the  risk  of  phlebitis  is  not 
inconsiderable. 

The  subcutaneous  method  has  been  followed  by  erysipelas, 
by  repeated  hiDmorrhages,  by  sloughing  of  the  skin,  and  by 
abscess.  These  complications  are  mentioned  by  Mr.  Lee 
{Clin.  Soc.  Trans.,  vol.  i.,  page  73),  who  practised  this  mode 
of  treatment 

tit  does  not  appear,  moreover,  that  the  duration  of  the 
eatment  is  shortened  by  the  subcutaneous  method.  It 
in  not  be  claimed — so  far,  at  least,  as  the  first  two  described 
methods  are  concerned — that  the  procedure  is  painless.  The 
results  obtained  by  the  subcutaneous  methods  are  by  no 
means  remarkably  successful. 

The  Ireatiiient  by  excision  has  much  to  commend  it.  The 
affected  vessels  are  actually  exposed,  and  the  ligatures  can  be 
passed  with  the  greatest  precision.  No  coniplex  appliances 
are  required.      The   operation   involves  little    more   than   a 

I  clean  cut,  and  the  simplest  instruments  are  called  into  use. 
So  far  as  my  experience  goes,  the  result  of  the  operation  is 
certain;  and  the  proecflure  may  clrtiin  to  eft'ect  a  radical  cure. 
The  wound  heals  well,  and  I  have  never  met  with  a  single 
case  of  secondarj'  hicmorrhage,  abscess,  or  phlebitis.  The 
after-treatment  is  not  painful.  There  may  be  some  oedema 
of  the  scrotum,  and  a  little  engorgement  of  the  testis ;  but 
among  a  now  considerable  number  of  cases  I  have  never  met 
with  an  example  of  true  orchitis. 

I  think  it  is  im{)ortant  that  the  pampiniform  plexus  only 
should  be  dealt  with.  Mr.  Jacobson  (Hohnes's  "System  of 
Surgeiy,"  vol.  iii.,  page  571)  mentions  a  case  where  some 
gangrene  of  the  testis  followed  the  excision,  due,  he  believes, 
to  the  inclusion  of  too  many  veins  in  the  ligatiu-es.  The 
veins  which  accompany  the  vas  deferens  should  be  left  un- 
touched. 
■  There  is  not  the  least  doubt  but  that  the  main  trunk  of 
the  sfH^rmatic  arterj'  is  often  included  with  the  veins,  and  is 
divided. 

I  can  entirely  endorse  Mr.  Bennett's  statement  (Lancet, 
[March  7th,  1S91)  that  no  harm  follows  this  division.      The 
I  testicle  does  not  slough,  as  some  have  surmised,  nor  does  it 
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become  violently  inflamed,  nor  does  it  undergo  atrophy.  The 
ftrtery  to  the  vas  deferens  certainly  escapes  injury,  and  appeis 
to  bring  enough  blood  to  the  testicle  by  means  of  its  axoAo- 
mosing  branches  with  the  spermatic  to  maintain  the  hfialtliv_ 
life  of  the  testicle. 

The  value  of  Mr.  Bennett's  modification  of  the  op 
is  undoubted.  So  far  as  I  have  observed,  the  testicle 
due  course  become  braced  up  after  the  operation  of  tm\'a 
excision ;  but  it  is  obvious  that  the  process  may  be  helfio<i  I  r 
the  knotting  together  of  the  two  ligattires.  It  is  not  ckiiDcl 
however,  that  any  direct  union  of  necessity  takes  place  beiten 
two  masses  of  tissue  included  in  the  ligatures. 

It  is  probable  that  the  cremaster  muscle,  the  vas  deferent 
and  the  dartos  have  more  to  do  with  the  holding  up  of  llw 
testicle  than  has  the  pampiniform  jile.\us. 


643 


CHAPTER  IL 

The  Operative  Treatment  of  Hydrocele. 

The  chief  palliative  measure  consists  of  repeated  simple 
tappings.  The  curative  measures  have  for  their  object  the 
obliteration  of  the  hydrocele  sac. 

Under  this  head  will  be  considered  the  treatment  by 
injeetion,  by  incision,  and  by  excision  of  the  parietal  part  of 
the  sac. 

In  the  subsequent  sections  it  is  considered  that  the 
hydrocele  of  adults  is  referred  to.  In  the  treatment  of  the 
hydrocele  of  infants  and  yoimg  subjects  certain  especial  points 
are  involved  which  need  not  be  dealt  with  here. 

Simple  Tapping. — ^The  position  of  the  testicle  must  be 
made  out  by  means  of  the  patient's  sensation,  the  use  of  trans- 
mitted light,  and  by  fi)llowing  the  vas  deferens  into  the 
scrotum.  In  inversion  of  the  testis — a  condition  where  the 
epididjTuis  lies  to  the  front — the  gland  may  be  applied  to  the 
anterior  wall  of  the  sac,  and  be  immediately  pierced  in  tap- 
ping at  the  usual  site.  The  patient  should  stand  with  his 
hack  against  a  wnU  ;  or,  if  he  be  old  or  nervous,  may  he  on  his 
side  at  the  edge  of  a  bed.  I  have  seen  this  httle  operation 
attended  by  alarming  faintness. 

The  scrotal  tissues  are  gi'asped  from  behind  with  the  left 
hand,  and  the  slcin  over  the  front  of  the  swelling  thus  made 
as  tense  as  possilile.  The  trocar  should  be  bright  and  well 
oiled,  anrl  should  have  been  lying  in  a  carbolic  solution  for 
Bome  minutes  before  bein"  emjilojed.  It  is  important  that 
the  cannula  tits  close.  The  nud  of  the  right  forefinger  is 
placed  on  the  trocar  one  inch  from  the  point,  to  prevent  too 
deep  a  plimge.  Tlie  instruiuent  is  stabbed  sharply  into  the 
sac  at  about  the  jimction  of  its  middle  and  lower  thirds. 
The  site  of  any  visible  vein  is  avoided.  The  instrument  is 
first  directed  backwards,  and  then,  when  it  is  well  into  the 
sac,  is  sharply  turned  upwards  to  avoid  the  testicle.     All  tho 
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fluid  shoidd  be  removed,  and  then  a  little  tuft  of  iodoform 
wool  should  be  applied  over  the  puncture. 

The  patient  should  wear  a  suspender.  He  should,  if 
po.ssible,  rest  in  the  recumbent  posture  for  the  remainder  of 
the  day  of  the  operation. 

Some  of  the  fluid  may  escape  into  the  scrotal  tissues  and 
lead  to  a  little  mdema,  which  soon  subsides.  If  a  vessel  lie 
pricked,  a  considerable  cfchymosis  of  the  entire  scrotum  may 
result.  If  the  trocar  be  blunt,  or  the  cannula  ill-fitting,  or  if 
the  sac  be  thick,  and  the  pimcturc  lie  made  in  a  hesitating 
manner,  the  tunica  vaginalis  may  be  pushed  in  front  of  the 
point  of  the  instrument.  Ha'inatocele  has  in  comparatively 
rare  cases  followed  simple  lapping.  In  such  instances  prob- 
ably the  testis  has  actually  been  pricked,  or  has  been  the 
subject  of  disease,  or  the  patient  has  engaged  in  active  work 
directly  after  the  operation.  If  a  foul  trocar  be  usetl, 
suppuration  of  the  sac  may  follow,  especially  in  old  and  wciikly 
subjects.  A  fresh  tapping  will  |)robably  be  required  at  an 
interval  of  from  three  to  six  liiuntbs. 

Treatment  by  Injection. — The  sac  having  been  entirely 
emptied  by  tapjiing,  the  nozzle  of  a  special  syringe  is  appUed 
to  the  cannula,  and  some  irritant  injected.  The  operation  is 
most  conveniently  done  while  the  patient  stands.  Iodine 
and  carbolic  acid  are  the  substances  most  frequently  used 
for  the  injection. 

Iodine. — The  following  solution  may  be  employed : — 
Iodine,  forty  grains ;  iodide  of  potassium,  thirty  grains  ;  water, 
«>no  ounce.  Neither  the  ordinary  tinctura  iodi  nor  the  liquor 
iodi  are  strong  enough  for  efficient  use  in  the  majority  of 
cases. 

From  three  to  four  drachma  should  be  injected  and 
retained,  and  be  brought  into  contact  with  all  parts  of  the  sac 
by  rubbing  the  walls  together  after  the  cannula  has  been 
removed.  The  punctm-e  may  be  covered  by  a  piece  of  strap- 
ping or  a  tuft  of  iodoform  wool.  Some  surgeons  inject  a  larger 
quantity  of  fluid,  and  allow  half  of  it  to  escape  after  it  has 
been  brought  well  in  contact  with  the  interior  of  the  sac. 
Mr.  Jacobson  injects  two  to  three  drachms  of  the  tincture  of 
iodine  of  the  Edinburgh  Pharmacopoeia,  and  allows  the  whole 
to  remain. 
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Little  pain,  or  only  a  feeling  of  heat,  may  follow  the  opera- 
tion. On  the  other  hand,  the  pain  may  be  severe  and  nauseat- 
ing, and  raay  spread  to  the  perineinn,  the  loins,  or  the  neck 
of  the  bladder.     The  patient  may  faint. 

Within  twelve  hours  the  scrotum  will  probably  be  swollen 
to  it-8  previous  size,  the  parts  are  red  and  tender,  and  the 
reaction  is  attended  with  some  fever.  The  patient  should  lie 
in  bed  with  the  scrotum  well  supported.  He  will  probably 
have  to  keep  his  bo<i  for  four  or  five  days,  and  then  will  have 

Hto  wear  a  suspender  for  a  considerable  time.  Some  three  or 
four  weeks  will  elapse  before  the  parts  will  be  restored  to 
their  normal  condition.  The  inflammation  excited  may  be 
of  so  insignificant  a  degree  as  to  produce  no  curative  result. 
On  the  other  hand,  it  may  assume  serious  proportions,  and 
call  for  the  use  of  ice-bags  and  the  free  administration  of 
opium. 

I  have  notipe<l  that  the  inflammatory  swelling  that  follows 
the  successful  use  of  iodine  injection  is  somotimcs  tympanitic 
on  percussion — an  occurrence  possibly  due  to  the  conversion  of 

^fiome  of  the  iodine  into  vapour. 

f  Carbolic  Acid. — Five  to  ten  drops  of  pure  solid  carbolic 
acid  liquefied  with  the  least  amount  of  water  are  injected  ;  or 
a  drachm  of  crystallised  carbolic  acid  liquefied  by  the  addition 
of  5  per  cent,  of  glycerine  is  employed.  The  injected  fluid  is 
retained.      It  is  claimed  that  carbolic  acid  excites  less  pain 

^tlian  io<line,  and  is  more  uniform  and  certain  in  its  results. 

H  Other  injection  materials  are  rectified  spirit,  port-wine, 
sulphate  or  chloride  of  zinc,  and  finely -powdered  iodoform. 

Treatment  by  Incision. — This  mode  of  treatment  has  been 
especially  advocated  by  Yolkmann. 

The  hair  having  Leon  .shaved  off"  and  the  parts  well 
washed  with  carbolic  acid  lotion  (1  in  20)  or  a  solution  of 
corrosive  sublimate  (1  in  100),  a  vertical  incision  IJ  to  2 
inches  in  length  is  made  along  the  anterior  and  lower  aspect 
of  the  swelling.  Any  bleeding  point  having  been  secured,  the 
tunica  is  opened  and  the  fluid  allowed  to  escape.  The  cut 
margins  of  the  tunica  vaginalis  are  then  stitched  to  the  edges 
of   the   skin   wound   by    four    catgut  sutures  (two   on   each 

^kide).  A  large  drainage-tube  is  introduced  into  the  hydrocele 
cavity,  and  the  operation  is  complete. 
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The  patient  must  lie  in  bed  for  from  ten  to  fourteen  dam 
The  scrotum  is  kept  well  slung  up  in  a  scarf  of  carbolic  gau^e, 
and  the  actuid  woimd  is  dresse*!  with  a  sponge  or  a  pad  of 
Tillmann's  dressing  dusted  with  iodofonn.  A  depression  is 
cut  in  the  sponge  or  pad  to  receive  the  end  of  the  drainage- 
tube.  The  hollows  around  the  sponge  are  packed  with  loose 
gauze  or  cotton-wool,  and  the  whole  dressing  is  secured  by  a 
T- bandage.  ^^^^| 

The  parts  should  be  washed  and  irrigated  with  boraci^^^^ 
lotion  night  and  morning.  Care  must  be  taken  that  no  bagging 
occurs.  The  drain  should  be  shortened  every  day  (commencing 
with  the  morning  of  the  second  day),  and  removed  by  the 
sixth  or  seventh  day.  The  catgut  sutm-es  should  be  removed 
on  the  fourth  or  fifth  day.  The  patient  will  probably  be  able 
to  return  to  his  usual  mode  of  life  by  about  the  twenty-first 
day,  but  he  should  wear  a  suspender  for  some  months  after  the 
operation.  Some  orchitis  may  follow  the  incision,  but  I  have 
never  seen  it  assume  a  severe  grade. 

Another  method  consists  in  incising  the  hydrocele,  in 
securing  the  cut  margins  of  the  tunica  vaginalis  to  the  skin, 
and  in  then  lightly  plugging  the  expose<l  cavity  with  iodo- 
form gauze. 

I  have  been  in  the  habit,  in  suitable  cases,  of  exposing  the 
hydrocele  sac  by  free  incision,  and  of  then  swabbing  out  the 
whole  of  the  cavity  of  the  timica  vaginalis  with  a  plug  of 
cotton-wool  dipped  in  pure  (liquefied)  carbolic  acid.  The 
endothelium  is  destroyed,  and  suppuration  follows.  The  after- 
treatment  consists  in  very  free  drainage  and  in  frequent 
irrigation. 

Treatment  by  Excision  of  the  Parietal  Part  of  the  Sac. 
— This  operation  was  first  introduced  by  Von  Bergniaun  {Bmr- 
lin.  klin.  Woch.,  1885,  page  209).  It  has  been  fully  descril>ed 
also  by  Henry  Morris  {hitemat.  Joum.  of  the  Med,  Sci^ices, 
Aug.,  1888).  An  incision  three  inches  long  is  made  over  the 
front  and  outer  part  of  the  tumour  and  through  the  tunica 
vaginalis.  The  sac  is  jxjeled  and  dissected  away  from  the 
structures  of  the  cord  and  scrotiun,  and  cut  oft'  as  close  as 
jjossible  around  the  testicle.  In  this  c.\cision  the  fingers  are 
freely  used,  assisted  by  scalpel,  scissore,  and  forceps.  There  is, 
as  a  rule,  but  little  bleeding. 


OPERATIONS   FOR  HYDROCELE. 


647 


I 


A  driunage-tube  is  inserted  Lq  the  cellular  tissue  space 
from  which  the  hydrocele  sac  has  been  removed,  and  the 
edges  of  the  external  wound  are  brought  together  by  sutures. 
An  iodoform  dressing  is  applied,  and  the  scrotum  is  kept  well 
raised.  The  operation  may  not  involve  a  confinement  in  bed 
for  more  than  ton  days.  Some  patients  have  been  laid  up  tor 
periods  of  three  to  four  weeks. 

Comment. — The  only  known  method  of  effecting  a  certain, 
absolute,  and  permanent  cure  of  a  hydrocele  is  to  bring  about 
the  complete  obliteratiou  of  the  cavity  of  the  tunica  vaginahs. 
This  is  eflected  by  the  inflammatory  process,  and  is  shown 
either  by  the  firm  universal  adhesion  of  the  two  surfaces  of 
the  sac  together,  or  by  the  rilling-up  of  the  cavity  of  the  sac 
by  cicatricial  tissue.  Relapse  may  follow  a  partial  obhteration 
of  the  sac,  and,  indeed,  a  hydrocele  may  reappear  after  treat- 
ment in  any  little  cavity  of  the  sac  which  may  persist  and 
have  escajxid  the  obliterating  process. 

On  the  other  hand,  cure  may  occur  without  this  eftacement 
of  the  sac  cavity.  This  is  seen  in  cases  where  a  hydrocele  has 
disappeared  after  a  simple  tapping,  and  in  the  very  large  series 
of  hydroceles  that  have  been  subjected  to  some  form  of 
operation,  and  have  disappeared,  in  spite  of  evidence  that  the 
cavity  of  the  tunica  vaginalis  still  existed. 

At  the  present  time  it  cannot  be  claimed  that  we  possess 
an  infallible  method  of  treating  hydrocele.  To  no  operative 
process  can  the  term  "  radical  cure  "  be  applied. 

Of  the  operations  described,  the  two  most  extensively 
practised  are  those  by  injection  or  by  incision. 

While  each  method  has  met  with  a  certain  degree  ol 
success,  each  has  been  attended  by  a  certain  proportion  of 
failures. 

The  obstinacy  of  some  cases  of  hydrocele  is  very  marked. 
Mr,  Pollock  has  alluded  to  a  case  {Lancet,  March  3,  1888) 
that  had  been  tapped  and  injected  twice,  with  a  recurrence 
of  the  collection.  A  seton  was  then  passed  through  the  tunica, 
and  retained  for  three  weeka  The  hydrocele  again  reciUTed. 
The  sac  was  then  incised  and  dressed  from  the  bottom.  Pro- 
fuse suppuration  followed, but  in  due  cour.-e  the  wound  healed. 
The  hydrocele  retiuned  again  for  the  fourth  time,  and  further 
attempts  to  effect  a  cure  wero  abandoned. 
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Mr.  Henn'  Morris  refers  to  an  instance  where  a  hydrocele 
returned  twenty-four  years  after  it  hafl  been  "cured"  by 
tiippinj(  and  injection. 

Both  the  methods  named  appear  to  be  attended  by  about 
the  same  percentage  of  faihires.  Mr.  Jacobson  (Lancet,  Sep- 
tember 1,  1877)  has  shown  that  the  iodine  injection,  as  usually 
practised,  fails  in  nearly  twenty  per  cent,  of  the  cases.  He  be- 
lieves that  this  avenge  may  be  very  considerably  lessened,  and 
thinks  that  faihire  is  too  often  courted  by  want  of  attention 
to  the  following  points : — (a)  The  use  of  a  too  dilute  solution ; 
(b)  not  brinpinp  the  solution  in  contact  with  the  whole  of  the 
sac  ;  (c)  not  withdrawinj^  all  the  hydrocele  tiuid  ;  (d)  injecting 
large  hydroceles  immediately  after  they  are  emptied;  (e) 
making  use  of  iodine  in  unsuitable  cases,  viz.,  hydroceles 
with  thick  walls. 

The  incision  ojieration,  as  usuaUy  practised,  appears  to  be 
attended  with  about  the  same  proportion  of  failures. 

In  one  case  of  incision  mentioned  hy  Mr.  Southam  (Lancet, 
September  10,  1887)  a  sinus  was  discharging  at  the  end  of 
four  months. 

In  comparing  the  two  operations,  the  following  advantages 
may  be  urged  on  behi\lf  of  the  injection  method: — There  is 
no  cutting  and  no  open  wound ;  no  ana?sthetic  is  required ; 
the  period  of  convalescence  is  comparatively  short. 

The  especial  mlvantage  to  be  noted  in  favour  of  the  incision 
method  Is  that  it  enables  the  testis  to  be  examined  in  cases 
of  a  suspicious  nature. 

In  choosing  between  these  two  procedures,  the  advice 
given  by  Mr.  .Tacobson  ("The  Uperations  of  Surgery,"  page 
912)  may  be  followed: — 

The  Iodine  Injection  should  be  the  first  mode  of  treat- 
ment.    It  is  apjilicable  to  the  great  majority  of  cases. 

The  Antiaeptic  Incision  would  appear  to  be  especially 
applicable  to  cases  "(a)  of  previous  failure  with  iodine;  (6) 
with  a  sac  very  large  or  with  very  tliick  walls  ;  (c)  where,  on 
account  of  ill-health  or  premature  age,  the  risk  of  inflam- 
mation after  iodine  injection  is  especially  to  be  dreaded ;  (d) 
in  cases  of  congenital  hydrocele  a  carefid  incision  with  anti- 
septic precautions  will  l)e  safer  than  any  other  method,  if  the 
pressure  of  a   truss   for   the    obliteration  of  the    peritoneal 
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oommunication  cannot  be  persevered  with ;  (c)  where  the 
silicon  is  desirous  of  exploring  the  sac  of  the  tunica  vaginalis, 
•s  in  cases  where  enlargement  of  the  testis,  of  a  doubtful 
nature,  co-exists  with  hydrocele,  and  does  not  yield  to 
orflinary  treatment ;  (J)  where  two  hydroceles  co-exist — e.g., 
va}?inftl  and  encysted  hydroceles ;  {g)  in  some  cases  of  hydro- 
cele complicated  with  hernia — e.g.,  when  the  bowel  is  irre- 
ducible, and  where,  especially  in  imhealthy  patients,  there  is 
a  risk  of  the  inBammation  set  up  by  the  iodine  extending 
to  tlie  hernial  sac." 

The  value  of  the  treatment  by  excision  of  the  parietal  part 
of  the  txmica  vaginalis  has  been  much  disputed.  In  two  cases 
reported  by  Mr.  Henry  Morris  the  hydrocele  returned,  and 
from  that  surgeon's  accoimt  it  would  appear  that  the  after- 
treatment  may  extend  to  four  or  seven  weeks.  Mr.  Southam, 
on  the  other  hand  {Lancet,  September  10,  1887 ;  October  26, 
1889 ;  and  July  25,  1891),  regards  this  operation  as  the  one 
with  the  greatest  claim  to  be  considered  as  a  means  of  radical 
cure.  He  supports  his  statement  with  an  account  of  ten  cases 
attended  with  excellent  results. 
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CHAPTER   III. 

Castration. 

The  Instruments  Required.— A  median-sized  scalpel;  tet- 
sors  ;  razor  ;  dissecting  forceps ;  artery  forceps  (several  pain), 
a  clamp  ;  two  large  blunt  hooks ;  aneur}'sin  needle ;  c»U;ut 
ligatures;  straight  needle  (two  and  a  half  inches);  suturt 
material ;  drainage-lube. 

Position, — The  patient  lies  upon  the  back,  with  the  thighs 
extended  and  a  little  apart.  The  surgeon  stands  on  the  rijA/- 
hand  side  of  the  patient.  This  position  he  may  occupy  boti 
when  operating  upon  the  right  and  upon  the  left  testicli 
The  one  assistant  required  stands  on  the  other  side  of  th* 
table,  opposite  the  surgeon.  His  most  important  duty  is  to 
keep  hold  of  the  cord  after  it  has  been  divided.  Sam 
surgeons  advise  that  the  patient  should  be  brought  to  the  fix* 
of  the  table,  and  that  the  operator  should  stand  between  tlw 
patient's  legs.     This  position,  however,  is  not  so  convenitnt. 

The  Operation. — The  pubes  must  be  shavod,  and  the  luir 
removed  from  the  scrotum  as  far  as  possible.  The  p»ru 
should  have  been  washed  several  times  before  the  optTntii'n 
first  with  soap  and  water,  and  then  with  carbolic  lotion  1 1 
in  20),  or  corrosive  sublimate  solution  (1  in  100).  Tlu* 
wasliing  should  include  the  perineum,  and  shouM  be  re{>cjU«i 
when  the  patient  is  aiiastliotised. 

The  bowels  must  have  been  well  evacuated  by  purge  v>^ 
enema.  The  upper  part  of  the  sci-otum  and  the  im;uiii»! 
isaual  are  examined  for  hernia,  and  any  history  of  prenous 
liornia  inquired  into. 

The  testicle  may  rest  upon  a  large  sponge  placed  bet*ta> 
the  thighs.  The  skin  of  the  scrotum  is  steadied  by  the  kft 
hand  in  this  manner:  the  thumb  and  lingers  are  sepanud: 
the  thumb  lies  on  the  right  side  of  the  swelling,  the  fingeno" 
the  left,  the  wrist  is  towards  the  abdomen,  and  the 
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towards  the  bottom  of  the  scrotum.  The  incision  is  made 
between  the  thumb  and  the  fingers,  and  by  the  separation  of 
these  the  skin  is  well  steaihed  and  stretched. 

A  vertical  incision  is  carried  from  a  point  about  one  inch 
below  the  external  abdominal  ring  to  the  bottom  of  the 
scrotum. 

When  the  skin  is  involved  by  the  growth,  or  when  it  has 
become  adherent  to  the  testis  or  is  the  seat  of  sinuses,  two 
elliptical  incisions  that  clear  the  afiected  skin  and  meet  above 
and  below  shonld  be  made.  The  position  of  these  elliptical 
cuts  must  obviously  depend  upon  the  position  of  the  im]»li- 
cated  skin,  and  they  may  have  to  be  made  upon  the  lateral  or 
even  the  posterior  aspects  of  the  scrotum.  In  dividing  the 
tissues  between  the  skin  and  the  timica  vaginalis,  the  soft 
parts  shoiUd  be  gently  moved  to  and  fro  by  the  left  hand, 
which  still  keeps  its  position  on  the  scrotum.  The  mobility 
of  the  superficial  layers  is  striking,  but  the  tunica  as  it  is 
approached  is  recognised  by  its  perfect  immobility. 

When  the  skin  is  involved,  this  means  of  noting  the  pro- 
gressive depths  of  the  incision  is  lost. 

The  testis  may  be  removed  without  opening  the  tunica 
vaginalis.  In  such  case  the  tunica,  as  a  simple  bug,  may  be 
separated  from  the  scrotal  tissues  with  the  fingers.  Wliile 
this  is  being  done,  the  assistant  shoidd  hold  the  scrotum  and 
the  testicle  of  the  oppositfl  side.  In  a  large  ninnber  of  cases, 
however,  it  is  desirable  that  the  tunica  should  be  opened : 
first,  for  diagnostic  reasons ;  second,  to  lessen  the  bulk  of  the 
swelUng  when  the  sac  is  distended  with  nnic-h  fluid  ;  thiril_ 
when  the  tunica  is  adherent,  owing  to  the  progress  of  the 
growth  or  the  disease. 

The  testis  is  now  shelled  out  of  the  scrotal  tissues  with  the 
fingers.  It  is  practically  torn  out,  and  at  this  step  all  cutting 
should  be  avoided,  except  when  a  point  resists  the  fingers. 

Even  after  the  serous  sac  has  been  openo<l,  the  tunica 
vaginalis  can  very  usually  be  shelled  out  together  with  the 
testis,  to  which  it  clings. 

If  the  testis  alone  be  disturbed,  the  connections  between 
the  visceral  and  parietal  layers  of  the  tunica  must  be  cut  with 
Sfisiiors. 

In  exposing  the  tumour,  care  should  be  taken  not  to  cut 


CIS 


oFEBjnrm  bumgsbt. 


into  it.    The  opetadan  k  onrnplifatad  by 
cavity  or  a  erst,  or  by  enttiag 


The  cord  is  nov  veO  iw>hte>f  with  the  fiagov  and  dravn 
down.  It  M  then  aeeuicd  br  a  dam|iL  The  best  damp  lar 
the  puipoee  is  a  Spencer  Wells's  Utrb  pnaora  fareepa,  The 
•■■■taat  holds  the  clamp,  and  the  luigeop.  gemfiag  the  tw- 
tiele,diTidflB  theooid  with  the  knife  dboot  duee-qoaiten  of  an 
inch  bdow  the  damp.  The  veaads  of  the  eord  can  now  be 
aaemed.  Their  poation  ha«  been  iwiifted  (page  OS).  Thrae 
arteries  nuMt  beindndedinthel^gstoiea — theartoytothevie 
^ifi  1 1  IIS,  thft  fTwnaittiTir.  miri  thf  t[rfiiiMtif  The  dcAraniaal 
arteij  ia  fioond  doae  to  tibe  rat.  With  it  are  a  few  woiaa  ^» 
porterior  aet,  p^e  635).  The  cmmastefic  arteiy  hea 
the  ontar  part  of  the  eord  and  neanr  its  an&ee.  Thei 
artaty  ia  in  front  of  the  ywM^  and  is  antniyilBil  by  Ae  weina  of 
die  pampiiiiiiem  plezna.  It  ia  impaaable  to  identify  the 
flrterieafimatheveina.  Themootheof  thekttarTemdsgife 
when  giamwd  fay  ttM  damp;  thsy  an  theraliy  nnnenn  tw- 
vioa^and  are  raadly  aauued.  Both  wns  aod  arteries  am 
pidced  vf  with  arterr  fcteep^  and  aeeuiwi  with  catgut  The 
I  of  Tains  mey  be  tied  each  in  a  maaa.  Three  «r  iaor 
E^ataras  may  be  teijuued,  bat  Teiy  i 

Beiore  uaaumiag  the  damp  a  eoople  of 

be  linpieBriTy  fixed  inte  die  eord. 
the*  it  may  be  raafiy  drawn  do«v  a^am.  abould  liVinTliift 
fcOow  the  RSKml  of  the  damp. 

Any  lileeitim^  points  in  the  amotolmriMnw  mnsibei 
Tibe   fcOowing 

tl  pnUe,  Mninfiiid  iMiimnl.  aad  the  arterr  to  the 
Assrale,! 

b  apf^^  atami.  it  li  be*  Co  1 

got     la  Older  to  obtain  an  even  fine  of 

tfae«uhwiuih»<fdmi 
by  the  — iKiiit    This  wS  pravnt  the  in^ 
of  the  iMMB.  dw  to  the  oaMnetiim  «f  the^rti^  nd  win 

an  the  sotores  befere  tviagthe  fint  one.    A( 
tube  one  ineh  and  a  half  hmg  mej  be  SMami  bf  aMaae  of 


i 


CASTRATION. 


053 


The  After-treatment. — The  scrotum  is  well  shinp;  up  by 
a  light  roll  of  loose  yaiize  applied  as  a  siispeuder.  This  gauze 
clings  to  the  skin  better  thau  any  other  dressing.  The  wound 
may  be  then  ilressed  with  a  sponge  dusted  with  iodoform,  or 
with  a  pad  of  Tillmann's  dressing  packed  all  round  with 
gauze,  and  secured  by  means  of  a  T- bandage  or  a  spica.  If 
this  be  properly  applied,  the  sjmnge  or  pad  exercises  firm 
but  gentle  pressure  uimu  the  wound.  The  drainage-tube 
should  be  removed  in  twenty-four  hours,  and  the  dry  dressing 
continued. 

In  the  first  twenty-four  hours  after  the  operation  retention 
of  urine  may  exist 

The  scrotum  is  easily  inflamed  by  the  use  of  irritant 
lotions ;  e.ij.,  strong  carbolic  lotions. 

Should  suppuration  occur,  constant  care  must  be  taken  to 
prevent  bag'.^iug. 

The  sutures  are  removed  on  the  fifth  to  the  seventh  day. 
The  patient  will  probably  complain  of  the  hard  tender  swell- 
ing which  usually  appears  at  the  external  ring,  and  which 
is  due  to  inflammatory  changes  in  the  stump  of  the  cord 

As  the  wound  heals,  the  cicatrix  becomes  depressed,  from 
the  obliteration  of  the  scroUil  pouch. 

If  primary  union  be  not  obtained,  the  edges  of  the  wound 
luay  need  to  be  retained  in  contact  by  strapping. 

Comment; — In  some  cases  the  descent  of  a  hernia  after 
castration  has  forcecl  ojMin  the  wound,  the  rupture  having 
been  previously  kept  up  by  the  enlarged  testicle.  During  the 
operation,  moreover,  hernial  sacs  have  been  inadvertently 
opened  up.  If  a  scrotal  hernia  exists,  the  rupture  should  be 
reduced,  the  sac  excised,  and  its  neck  ligatured.  The  pro- 
cedure is  described  in  the  chapter  on  the  Radical  Cure  of 
Hernia  (page  539). 

The  skin  incision  should  be  carried  to  the  bottom  of  the 
«crotum,  in  order  to  secure  good  drainage. 

When  the  skin  is  implicated,  the  incisions  should  extend 
teyond  the  diseased  area,  and  involve  soimd  skin  only. 

It  is  not  necessary  to  remove  redimdant  skin,  unle-ss  it  be 
excessive  in  amount  and  much  atrophied. 
M         Lafage    employed    in    all    cases    an    elliptical     incision. 
I  Amussat  made  his  wound  on   the   posterior  asjxjct  of  the 
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scrotum.  Jobert  employed  a  ciirved  incision,  with  the  con- 
vexity turued  downwards  and  inwards  Rima  a<lvised  the 
cutting  of  a  U -shaped  flap  by  transfixion  from  the  posterior 
wall  of  the  scrotum. 

If  any  sinuses  be  left  behind,  as  after  the  removal  of  a 
tubercular  testis,  they  should  be  most  carefully  scraped  with 
a  Volkmann's  spoon.  The  cord  should  be  secured  about  one 
inrh  from  the  testis.  If  it  be  involved,  it  should  be  divifled 
higher  up.  It  can  seldom  be  necessai*y  to  open  up  the  whole 
in;,'iiinal  canal  to  secure  the  cord,  as  advised  by  some.  If  the 
disease  has  extended  to  the  external  ring,  the  expediency  of 
any  operation  may  be  questioned.  Before  the  cord  is  secured 
and  divided,  the  anasthetic  may  be  discontinued  for  a  whiles 
as  the  section  is  sometimes  attended  by  a  very  marked  and 
possibly  alarming  sinking  of  the  pulse. 

It  is  to  be  remembered  that  the  cord  is  very  much 
dragged  down  by  a  large  growth  ;  and  if  secured  verj'  high  up. 
the  stump,  after  section,  may  be  withdrawn  beyond  easy 
reach  when  the  heavy  timiour  is  removed. 

The  chief  bleeding  to  be  feared  after  castration  cases  is 
venous  rather  than  arterial. 

It  is  unwise  to  incliido  the  cord  in  one  ligature ;  the 
vessels  are  not  well  secured  by  this  means.  The  loop  of 
thread  may  slip  off  when  the  clamp  is  removed-  A  sub- 
stantial ligature  must  be  employed,  and  it  is  to  apt  to  excite , 
suppuration  imtil  it  is  discharged.  Secondary  haemorrhage 
may  follow  the  loosening  of  the  single  ligature.  Neuralgia  of 
the  cord  may  also  attend  the  procedure. 

The  same  objections  apply,  but  in  a  less  degree,  to  the 
practice  of  transfixing  the  cord  with  a  needle,  and  ligaturing  it 
in  two  segments.  The  simple  searing  of  the  stump  with  the 
cautery,  or  the  division  of  the  cord  with  the  (-craseur,  are 
measures  which  are,  I  believe,  out  of  date,  and  which  certainly 
have  little  to  recommend  them. 


es6 


^ 


CHAPTEK    rV. 

Amputation  of  the  Penis. 

This  operatioD  is  required  principally  for  cases  of  epithe- 
lioma. As  the  penis  is  well  supplied  with  vessels,  and  as  the 
cavernous  tissue  that  forms  the  main  part  of  its  substance 
lends  itself  readily  to  the  spread  of  a  mali<inant  growth,  an 
early  operation  and  a  very  free  excision  are  necessary  to  ensure 
a  complete  removal  of  the  disease. 

The  procedure  is  attended  by  these  complications — 
hsemorrhage,  the  retraction  of  the  orifice  of  the  divided  urethra 
within  the  stump,  the  narrowing  of  that  orifice  by  the  con- 
traction of  cicatricial  tissue,  the  wetting  of  the  wound  with 
urine,  and  the  infiltration  of  urine  into  the  tissues  of  the 
Bcrotnm,  when  the  part  is  removed  far  back. 

The  Instruments  Required. — For  the  operations  to  be 
described,  the  following  instruments  are  required  : — An  ela.stic 
band  tourniquet ;  a  gum-elastic  catheter  ;  a  scalpel ;  a  narmw 
straight  bistoury ;  straight  and  ciu-ved  scissors ;  a  tenaculum  ; 
dissecting,  toothed,  and  artery  forceps  ;  small  curved  needles 
and  neetlle-holder  for  the  urethra ;  straight  needles ;  a  peri- 
osteal elevator ;  sutures :  ligatures. 

Amputation  of  the  Free  Portion  of  the  Penis. — 1.  By 
Simple  Sectimi. — The  hair  about  the  root  of  the  penis  having 
been  shaved  off,  the  parts  all  well  washed  with  a  solution  of 
carbolic  acid  (1  in  20),  or  of  corrosive  sublimate  (1  in 
100),  the  patient  is  placed  in  the  lithotomy  position,  and 
the  surgeon  stands  between  his  legs.  I*revious  to  the  opera- 
tion the  rectum  and  bladder  should  have  been  emptied.  An 
elastic  tourniquet — a  No.  9  soft  rubber  catheter  answers  ad- 
mirably— is  tied  aroimd  the  root  of  the  penis.  The  glans  is 
held  in  the  left  hand  and  drawn  gently  forwards.  (If  drawn  too 
vigorously  from  the  body,  too  much  integument  may  be  re- 
moved.)    A  circular  cut — involving  the  skin  only — is  now 
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made  round  the  penis  with  the  scalpel.  As  the  knife  traverses 
the  urethral  region,  the  traction  on  the  organ  may  be  relaxed, 
so  that  the  skin  over  the  corpus  spongiosum  may  be  cut  a 
little  longer  than  the  rest. 

A  straight  piece  of  gimi-elastic  catheter  is  now  introduced 
into  the  urethra  down  to  the  tourniquet,  and  the  corpora 
cavernosa  are  divided  vertically.  The  limits  of  the  corpus 
spongiosum  are  defined,  and  the  catheter  having  been  removed, 
that  body,  with  the  urethra,  is  cut  one  inch  longer  than  the 
rest  of  the  stump. 

The  urethra  thiis  projects  hke  a  shoot.  It  is  slit  up  with 
scissors  along  the  dorsum,  and  the  lower  wall  is  attached  by 
a  sutiure  to  the  skin  of  the  under-siuface  of  the  penis,  while 
the  cut  edges  of  the  up]>er  wall  are  sutured  to  the  corpora 
cavernosa.  This  is  i-tlected  with  a  small  cun-ed  needle, 
carrying  catgut.  The  vessels  are  now  secured.  They  are  at 
least  four  in  number — the  two  dorsal  arteries  and  the  arteries 
of  the  corpora  cavernosa  (lying  in  the  centre  of  those  bodies). 
These  vessels  are  the  size  of  the  posterior  auricular,  and  the 
last-named  are  more  readily  secured  when  picked  up  by  a 
tenacuhim.  The  tourniquet  is  now  removed,  and  any  other 
vessels  are  seciu-ed.  In  the  corpus  spongiosum  a  fair-sized 
branch  of  the  artery  to  the  bulb  ma}'  be  found,  and  other 
vessels  may  folli'W  the  septum  in  the  body  of  the  penis.  The 
general  oozing  from  the  cut  surfuee  usually  stops  in  a  while 
spontaneously. 

The  wound  is  dressed  with  iodoform,  and  is  packe<l  round 
with  cotton-wool,  supported  hy  a  T-bandage.  A  soft  mblior 
catheter  attached  to  a  tube,  which  enters  a  receptacle  beneath 
the  bed,  should  be  kept  in  the  bladder  for  three  days.  If  after 
or  before  ito  removal  any  urine  escapes,  the  parts  should  be  at 
once  washed  with  boracic  lotion. 

The  scrotum  should  be  kept  supported,  and  smeared  witJi 
vaseline  to  prevent  excoriation.  The  wouml  should  1)0  well 
irrigated  twice  a  day  with  boracic  lotion.  The  sutures  on  the 
urethra  may  be  left  to  cut  their  way  out.  The  cut  surface 
gramUatcs,  the  skin  tm-ns  in  aud  becomes  puckered  over  the 
face  of  the  wound, 

Tlie   patient  may  expect  to  be  confined  to  bed  for  some 


weeks.     When  cicatrisation   is  taking  place,  care  should  be 
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obsen'ed  that  a  stricture  does  not  form  at  the  urethral  orifica 
U  no  catheter  is  retained,  a  long  silk  ligature  may  be 
stitched  to  the  urethral  floor,  to  form  a  guide  to  that  opening ; 
for  when  a  few  days  have  elapsed,  the  ui'ethral  orifice  is  often 
very  difficult  to  find,  and  the  patient  may  be  troubled  with 
retention.  The  catheter,  if  retained,  can  be  secured  to  the 
groin  by  strapping. 

2.  By  Section,  with  Flap. — Haemorrhage  having  been  pro 
vidtjil  against,  a  rectangidar  flap  of  skin  is  cut  from  the  ibrsum 
and  sides  of  the  penis,  and  the  dorsal  arteries  are  secured. 
The  flap  may  be  compared,  in  miniature,  to  the  anterior  flap 
in  an  amputation  of  the  thigh.  A  narrow-bladed  knife  is 
then  made  to  transfix  the  penis  at  a  point  on  a  level  with  the 
base  of  the  above  flap,  between  the  corpora  cavernosa  and  the 
corpus  spongiosum,  and  then  is  made  to  cut  forwards,  out- 
wards and  downwards,  for  about  three-quarters  of  on  inch. 
From  this  smaller  inferior  flap  the  urethra  is  dissected  out. 
The  corpora  cavernosa  are  then  cut  vertically  upwards,  on  a 
level  with  the  point  of  transfi.Kion.  The  touiTiiquet  is  re- 
moved, all  bleetling  points  are  tied,  and  the  upper  or  skin  flap 
is  pimctured  at  a  point  opposite  to  the  divided  urethra.  That 
tube  is  drawn  through  the  pimctured  hole  Lu  the  flap,  is  slit  up, 
and  stitched  in  ntu.  The  two  flaps,  upper  and  lower,  are  then 
joined  by  sutures. 

It  is  chiimed  for  this  operation  that  a  natural  skin  covering 
is  secured  for  the  severed  corpora  cavernosa,  and  thus  tlie 
irritation  and  delay  which  the  healing  of  these  bodies  by 
granulation  entails  are  avoided. 

3.  By  the  Galvanic  Ec^'anewr. — A  gum-elastic  catlietor 
having  been  introduced  into  the  urethra,  a  straight  needle — 
carrying  the  platinum  wire — is  introduced  between  the  catheter 
and  the  corpora  cavernosa.  The  two  ends  of  the  wire  are  then 
drawn  upwards  roimd  the  penis.  Before  they  are  tightened 
the  skin  is  incised  along  the  hne  that  the  wire  will  occupy. 
The  wire  having  been  connected  with  the  battery,  the  corpora 
cavernosa  are  divided  The  catheter  is  now  removed,  and  the 
corpus  spongiosum  and  urethra  are  divided  m  like  manner, 
but  at  the  distance  of  hall'  an  inch  nearer  the  glaus.  The  wire 
should  be  only  at  a  dull  heat,  and  be  very  slowly  tightened. 

The   method  cannot  be  recoinmendod.     It  is  mentioned 
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merely  because  it  is  still  frequently  employed.  It  is  not 
always  bloodless,  as  claimed.  I  have  seen  it  attended  by  free 
primary  bleeding,  and  also  by  secondary  bsemorrhage  when 
the  sloughs  separated. 

It  would  seem  a&  if  the  actual  cautery  was  not  well  adapted 
to  close  the  peculiar  blood  channels  of  erectile  tissue.  More- 
over, the  wound  left  is  a  sloughy  one,  and  healing  is  slow  and 
tedious.  In  old  and  debilitated  patients  this  sloughing,  ill- 
conditioned  woimd  becomes  a  serious  element. 

Amputation  of  the  Entire  Penis. — The  best  procedure 
for  the  removal  of  the  entire  penis  is  that  devised  by  Pearce 
Gould  {Lancet,  vol.  i.,  1882,  page  821).  It  ensures  a  very  com- 
pluto  removal  of  the  diseased  organ.  The  new  opening  of  the 
urethra  is  well  established.  There  is  no  risk  of  an  infiltration 
of  urine  into  the  ti.ssues  of  the  scrotum,  and  the  skin  of  the 
part  is  not  irritated  by  the  trickling  of  urine  over  it. 

The  Operation  is  performed  as  follows : — 

The  patient  having  been  placet!  Ln  tlie  lithotomy  position, 
the  skin  of  the  scrotum  is  incised  along  the  whole  length  of 
the  rhaphe.  With  the  tinger  and  the  handle  of  the  scalpel  the 
two  halves  of  the  scrotum  are  then  separated,  quite  down  to 
the  corpus  spongiosum.  A  full-sized  metal  catheter  is  now 
passed  as  far  as  the  triangular  ligament,  and  the  knife  is 
inserted  transversely  between  the  corpora  cavernosa  and  the 
corpus  spongiosum. 

The  catheter  having  been  withdrawn,  the  urethra  is  cut 
across.  The  deep  end  of  the  urethra  is  then  detached  horn 
the  penis  quite  back  to  the  triangular  ligament  An  incision 
is  next  made  round  the  root  of  the  penis,  continuous  with  that 
in  the  median  line  ;  the  suspensory  ligament  is  divided,  and 
the  penis  separated,  except  at  the  attachment  of  the  crura. 
The  knife  is  now  laid  aside,  and  with  a  stout  periosteal 
elevator,  or  rugine,  each  cms  is  detached  from  the  pubic 
arch.  This  step  of  the  operation  involves  some  time,  on 
account  of  the  very  firm  union  of  the  parts  to  be  severed. 
Four  arteries — the  two  arteries  of  the  corpora  cavernosa  and 
the  two  dorsal  arteries— require  ligature. 

The  corpus  spongiosum  is  slit  up  for  about  half  an  inch, 
and  the  edges  of  tlie  cut  stitched  to  the  back  part  of  the 
incision  in  the  scrotum. 
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The  scrotal  incision  is  closed  by  sutures,  and  a  drainage- 
tube  is  so  placed  in  the  deep  part  of  the  wound  that  its  ends 
can  be  brought  out  in  front  and  behind.  No  catheter  is 
retained  in  the  urethra. 

In  Mr.  Gould's  case — the  operation  was  performed  for  epi- 
thelioma in  a  man  aged  seventy-three — there  was  no  complaint 
of  pain  after  the  operation.  The  temperature  reached  the 
normal  line  on  the  fourth  day,  and  on  the  sixth  day  the  patient 
had  r^ained  complete  control  over  the  bladder.  The  skin 
woimd  healed  by  first  intention,  the  deeper  wound  by  granu- 
lation.   The  parts  were  completely  healed  in  t'orty-aix  day& 
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The  question  of  operation  in  cases  of  elephan 
and  scrotum  is  admirably  discussed  by  Dr. 
cutta,  in  Heath's  "  Dictionary  of  Snidery  "  (vo 

Mere  bidk  is  no  bar  to  operation,  as  tv 
100  to  120  lbs,  have  been  reniove<l  with  sued 

The  following  are  the  chief  contra-indicat 

sld  age ;  organic  disease  of  the  heart,  kidne 
antemia ;  diabetes ;  recent  and  acute  enlarzea 
or  spleen ;  incurable  urethral  tistulie ;  th^ 
hemiffi. 

Before  the  operation  any  stricture  of  thu  l 
reheved,  and  abscesses  and  sinuses  cured.  ^M 

The  main  points  in  t)ie  operation  w^H 
the  removal  of  every  trace  of  the  disease,  tl 
bleeding,  the  preservation  of  the  essential  pa 
of  generation,  and  the  encourugemeut  of  rapic 

The  Operation  is  thus  de-scribed  by  Dr.  M 

The   patient  is   placed   in   the    rccumbe 
anmsthetiscd.     To  ansemiatc  the  tumour,  the 
and  compressed   by  an  elastic   bandage  foi 
minutes,  according  to  the  size  of  the  mass. 

To  prevent  bleeding  rluriug  the  operatioi 
about  three  feet  long  is  taken,  and  the  centa 
round  the  loins,  the  ends  are  brought  over 
pelvis,  are  crossed  twice  over  opposite 
the  tumour,  and  linally  are  brought  toget 
The  neck  of  the  tumoiu-  will  thus  be 
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CHAPTER   V. 

The  Operative  Treatment  of  Scrotal  Elephantiasis. 

The  question  of  operation  in  cases  of  elephantiasis  of  the  penis 
and  scrotum  is  admiralily  discusseci  by  Dr.  McLeod,  of  Cal- 
cutta, in  Heath's  "  Dictionary  of  Surgery  "  (voL  it,  page  399> 

Mere  bulk  is  no  bar  to  operation,  as  tumours  weighing 
100  to  120  lbs.  have  been  removed  with  success. 

The  following  are  the  chief  <'nnlra-indications  to  ojjeration 
— old  age ;  organic  disease  of  the  heart,  kidneys,  or  intestines ; 
antemia ;  diabetes ;  recent  and  acute  enlargements  of  the  liver 
or  spleen ;  incurable  urethral  fistulae ;  the  existence  of  large 
hemise. 

Before  the  operation  any  stricture  of  the  urethra  should  be 
relieved,  and  abscesses  and  sinuses  cured. 

The  main  points  in  the  operation  are — rapid  execution, 
the  removal  of  every  trace  of  the  disease,  the  prevention  of 
bleeding,  the  preservation  of  the  essential  j)arts  of  the  organs 
of  generation,  and  the  encourageim-nt  of  rapid  healing. 

The  Operation  is  thus  desi  ribed  by  Dr.  McLeod : — 

The  patient  is  placed  in  the  re<-uuil>ent  posture  and 
auiL'sthetised.  To  amemiuie  the  tumour,  the  mass  is  elevated 
and  compressed  by  an  elastic  bandage  for  ten  to  twenty 
minutes,  according  to  the  size  of  the  mass. 

To  prevent  bleeding  during  the  operation,  an  elastic  cord 
about  three  feet  long  is  taken,  and  the  centre  of  it  is  passed 
round  the  loins,  the  ends  are  brought  over  the  brim  of  the 
pelvis,  are  crossed  twice  over  opposite  sides  of  the  neck  of 
the  tumour,  and  finally  are  brought  together  below  the  navel 
The  neck  of  the  tumour  will  thus  be  tiglitly  embraced  by 
two  'urns  of  the  cord  on  each  side,  crossing  each  other  on  the 
pulxjs,  and  just  in  front  of  the  anus. 

No  portion  of  disea.sed  tissue  must  be  left  behind.  Even 
altltough   the   prepuce   apj)ears  to  be  healthy,  it  shoidd  be 
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removetl  close  to  the  corona :  and  as  thickening  is  peciiharly 
»|)l  to  commence  in  the  rhaphe  of  the  perineum,  that  part 
should,  in  most  cases,  be  freely  removed  by  a  V-shaped  incision 
up  to  the  verge  of  the  anus.  If  any  attempt  is  made  to  cover 
the  penis  and  testes  with  Haps,  these  should  be  taken  from  the 
skin  of  the  abdomen  or  thighs,  and  not  from  the  neck  of  the 
tumour;  but  a  satisfactory  result  can  be  secured  in  all 
casfs  witliout  resort  to  flajw,  which  are  prone  to  slough  aj»d 
suppurate. 

The  first  step  consists  in  decorticating  the  penis.  The 
prepuce  is  sht  up,  and  a  skin  incision  continued  from  this  slit 
along  the  whole  dorsum  of  the  penis  to  the  root.  The  penis  is 
then  freed  by  finger  and  knife,  the  mucous  menihrane  of  the 
prepuce  being  carefully  detached  at  the  line  of  its  reflexion. 
The  isolation  of  the  j^enis  is  completed  lus  fur  us  its  suspensory 
ent,  which  should  not  be  injured     A  vertical  incision  is 

w  made  from  the  pubes  to  the  fimdus  fif  the  tumour,  over 
cord  and  testis.  By  sucees.sivo  bold  strokes  these  are 
,  and  then  dissected  out  Viy  fingers  and  knife,  and  sub- 
Setjuently  hold  out  of  the  way  by  an  assistant.  The  other 
»stis  is  similarly  dealt  with.  The  three  vertical  incisions  are 
hen  connected  at  their  pubic  lenninalions  by  two  transverse 
Buts,  which  must  be  beyond  the  limit  of  the  diseased  tissue. 

A  circular  or  oval  incision  is  now  made  roimd  the  rest  of 
ihe  circumference  of  the  neck  of  the  tumour,  and  by  rapid 
Itrokes  the  whole  mass  is  removed.  Vessels  are  now  looked 
or.  The  largest  will  be  found  in  the  centre  of  the  perineum 
^d  on  each  side  of  the  pul)es.  By  griulually  loosening  the 
Bord,  others  will  be  observed  to  spring.  As  many  as  thirty  or 
brty  ligatures  may  be  rec^uired.  The  parts  may  now  be 
rimme<l,  if  any  disoa.sed  ti.s.sue  has  been  left  behind  The 
estes  may  now  be  stitched  together  by  means  of  catgtit,  and 
astened  in  proper  position  by  sutures  of  the  same  material. 
)epressions  or  pockets  can  be  very  easily  made  for  their 
fcception,  by  separating  the  deep  layer  of  the  superficial 
terineal  fascia  from  the  subjacent  fat  and  areoLir  tissue.  The 
■kin  can  then  be  drawn  over  them  from  each  side  to  a  con- 
pderable  extent  by  means  of  a  continuous  catgut  sutiu^. 
f      The  prevention  of  putrefaction  in  such  an  extensive  woimd 

(lifficidt    Free  and  frequent  irrigations  and  careful  drainage 
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must  be  persisted  in.  Dr.  McLeod  is  in  favour  of  the  use  of 
boracic  dressings. 

The  wound  fills  up  by  granulation,  and  the  process  of 
repair  occupies  from  six  weeks  to  two  montha  Care  must  be 
taken  to  keep  the  penis  free,  as  it  is  apt  to  become  embedded 
in  the  mass  of  granulation  tissua  The  ultimate  result  of  the 
operation  is  in  the  great  majority  of  cases  satisfactory.  Skin 
is  dragged  by  the  process  of  cicatrisation  from  the  thigh  to 
form  a  seemly  substitute  for  the  scrotum,  and  the  penis 
acquires  a  fresh  covering  of  epidermia  The  sexual  functions 
are  restored,  and  both  health  and  comfort  re-established. 

If  the  skin  of  the  penis  is  quite  healthy,  the  scrottmi  may 
be  removed  alone  by  a  circular  incision  round  its  neck,  the 
testes  being  dissected  out  as  the  incision  is  deepened.  ° 


CHAPTER     VL 

Circumcision. 

Ix    performing   the  oijeration   for  a  redmnlaut   prepuce, 
following  method  will  be  foirad  convenient : — 

The  end  of  the  penis  is  lightly  seized  with  a  pair  of  circum- 
cision forceps  or  <lressing  forceps.  The  forceps  are  so  aj)pUed 
that  their  lower  margins  fall  exactly  across  the  line  of  the 
corona.  As  the  blades  are  closed  the  gliuis  slips  out  of  the 
wuy,  and  at  last  nothing  is  held  but  the  prepuce.  The  size  of 
forceps  employed  must  vary  with  the  age  of  the  patient  They 
should  hold  the  skin  tirmly  and  sipiarely. 

As  the  glans  slips  out  of  the  grip  of  the  forceps,  the  skin  at 
the  orifice  of  the  prepuce  may  become  tmmed  in,  and  too  much 
of  the  integument  of  the  peuis  be  drawn  between  the  blades  of 
the  instrument.  To  avoid  this,  the  foreskin  should  be  firmly 
held  with  a  pair  of  sharp-toothed  forceps,  which  are  applied  at 
the  preputial  oritice,  exactly  where  the  skin  and  mucous  mem- 
brane join.  They  serve  to  keep  the  prepuce  in  position  whde 
the  clamp  forceps  are  acquiring  a  hold.  As  already  stated,  the 
latter  are  appUed  exactly  along  the  line  of  the  corona ;  they 
■will  thus,  when  fixed,  be  oblitjuely  placed  with  reference  to 
the  long  axis  of  the  penis. 

More  skin  is  removed  from  the  dorsal  than  the  fraenal 
aspect  of  the  part.  To  ensure  a  most  correct  adjustment  of 
the  forceps,  an  ink  mark  may  be  made  on  the  skin  of  the 
penis,  precisely  aroimd  the  line  of  the  corona,  as  the  parts  lie 
before  being  disturbed.  When  the  blades  are  closed,  this  ink 
line  should  not  be  visible  beyond  them. 

The  skin  being  now  put  upon  the  stretch  by  drawing  on 
the  forceps,  the  prepuce  is  divided  with  a  fine  straight  bistoury 
just  beyond  the  forceps  blades — i.e.,  on  the  penis  side  of  the 
instrument 

The  mucous  layer  left  behind  is  now  slit  up  idong  the 
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dorsal  median  line.  Tliis  is  best  done  with  straight  scissors, 
while  the  membrane  is  held  with  toothed  forceps.  The  slit 
must,  go  well  back  to  the  corona  The  two  flaps  of  mucous 
membrane  are  now  stripped  oft'  the  glans  until  the  corona  is 
reacheiL  The  membrane  is  often  very  adherent,  and  has  to  be 
forcibly  peelefl  oft"  by  forceps  and  a  director.  Any  collection  of 
smegma  preputii  is  removed.  The  edges  of  the  mucous  flaps 
may  be  trimmed,  and  then  allowed  to  fall  over  on  to  the  cut 
.skin  surface.  In  infants  no  sutures  are  required;  and  as  no 
bleeding  points  will  require  attention,  the  operation  is  complete. 
In  lads  and  adults  the  cut  edges  of  the  mucous  membrane  and 
skin  must  be  united  by  suturea  The  finest  catgut  should  be 
employed,  and  should  bo  inserted  as  close  as  possible  to  the 
free  margins  of  both  the  skin  and  the  mucous  membrane.  If 
this  is  done,  the  sutures  will  cut  their  way  out,  and  need  not 
be  removed  unless  they  are  still  retained  on  the  seventh  day. 
Nut  more  than  three  suture  points  on  each  side  will  be 
required 

In  adults  there  may  be  free  bleeding,  and  a  vessel  or  so 
may  have  to  be  secured.  Before  the  operation  (in  adult  sub- 
jects) an  india-rubber  catheter  may  be  tied  aroimd  the  root  of 
the  penis  as  a  tourniquet. 

The  wound  is  best  dressed  by  a  narrow  strip  of  quite  dry 
lint  <lustwl  with  iwloform,  and  secured  around  the  penis. 

liy  the  use  of  the  dry  dressing  oozing  is  checked ;  and  u 
the  lint  sticks  to  the  part,  the  woimd  edges  are  kept  in  <on- 
ta<;t.  (Jilod  dressings  of  any  kind  are  objectionable.  The 
dressing  .slips  about,  and  is  very  apt  to  come  oft". 

The  first  dressing  is  left  imtouched  for  twenty-four  or 
thirty  hours ;  it  is  then  allowed  to  soak  oft"  as  the  patient  sits 
in  a  warm  hijvbath. 

Dry  lint  and  iodoform  make,  I  think,  the  best  dressing 
throughout  the  case.  The  patient — if  an  adult — should 
remain  in  the  recumbent  position  for  two  or  three  days,  and 
should  not  move  about  much  until  the  part  is  nearly  hejJed. 
He  should  have  a  warm  hip-bath  once  a  day,  or,  if  jxissible, 
night  and  morning.  On  each  occasion  the  woimd  is  re-dressed. 

It  is  important  that  no  tight  band  should  surroimd  the 
penis,  since  the  extremity  may  become  congested  and  oede- 
Diatous     As  the  patient  lies  in  bed,  the  penis  must  be  kept 
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i,  and  not  allowed  to  hang  down.  A  cradle  will  be 
required.  In  infants,  the  following  method  of  tlressing  the 
wound — as  proposed  by  Paul  Swain — will  be  found  very  con- 
venient (Heath's  "  Dictionary  of  Surgery,"  vol.  L,  page  308) : — 

"  A  long  strip  of  dry  lint,  six  or  eight  inches  long  and  half 
an  inch  wide,  is  applied  as  follows: — The  glans  being  well 
pulled  forward  by  an  assistant,  the  middle  of  the  strip  of  lint 
is  applied  to  the  under-surface  of  the  penis,  immediately 
behind  the  glans.  The  two  ends  are  then  passed  over  and 
aroimd  the  organ  in  successive  turns  until  the  root  is  reached, 
when  they  will  lie  crossed  on  the  lower  part  of  the  abdomen, 
and  must  be  secured  in  that  position  by  a  couple  of  strips  of 
adhesive  plaster.  The  orifice  of  the  urethra  is  thus  left  free, 
the  cut  edges  of  the  mucous  membrane  and  skin  are  retained 
in  apposition,  and  the  child  is  unable  to  pull  otf  the  dressings." 

Often  a  good  deal  of  thickenmg  remains  about  the  frujnura, 
and  there  may  result  therefrom  a  permanent  lump.  This  is 
entirely  due  to  the  leaving  of  too  much  tissue  about  the 
franura.  It  is  to  a  great  extent  avoided  if  the  wound  line 
faithfully  fnllow  the  corona.  It  is  a  common  mistake  to 
divide  the  propuce  in  a  line  at  right  angles  to  the  long  axis  of 
the  penis. 

In  adult-s  where  the  preputial  orifice  is  very  narrow,  but 
the  foraskin  itself  is  not  undidy  redundant,  nothing  requires 
to  be  cut  away.  A  director  is  thrust  umlor  the  prepuce,  and 
ciuried  well  back  to  the  corona  A  narrow  curved  bistoury 
with  a  sharp  point  is  ma<le  to  foUow  the  director,  and  the 
point  to  pierce  the  skin  at  the  level  of  the  corona  The  fore- 
skin is  thus  slit  up  along  the  median  dorsal  line.  The  mucous 
membrane  is  peeled  back,  the  two  Haps  are  rounded  oft",  and 
the  cut  edges  are  united  by  a  few  suture  points,  as  in  the  more 
complete  operatioa 
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CHAPTER  I. 

Operative  Treatment  of  H.«morrhoids. 

The  Anatomy  of  the  Rectum. — The  length  of  the  rectum  is 
estimated  at  about  eight  inches.  Its  upper  part  for  about  three 
inches  is  entirely  invested  by  peritoneum.  The  serous  mem- 
brane gradually  leaves  its  posterior  siu-face,  then  its  sides,  and 
lastly  its  anterior  surface.  Anteriorly,  the  peritoneum,  in  the 
form  of  the  recto-vesical  pouch,  extends  in  the  male  to  within 
about  three  inches  of  the  anus.  This  distance  is  lessened 
when  the  bladder  and  rectum  are  both  emjjty,  and  is  increased 
when  they  are  distended.  On  the  posterior  surface  of  the  gut 
there  is  no  peritoneum  below  a  spot  live  inches  irom  the 
anus. 

Below  the  point  where  the  serous  membrane  ceases,  the 
rectum  is  connected  to  surrounding  parts  by  areolar  tissue.  It 
is  in  close  relation  behind  with  the  sacrum  and  coccyx,  at 
the  sides  with  the  levatores  ani,  and  in  front  (in  the  male)  with 
the  trigone  of  the  bladder,  the  seminal  vesicles,  and  the 
prostate.  Below  the  prostate  the  rectum  becomes  invested  by 
the  internal  sphincter,  and  is  embraced  by  the  levatores  ani 
muscles.  In  the  female  the  lower  part  of  the  rectmn  is  firmly 
attached  to  the  posterior  wall  of  the  vagina. 

The  internal  sphincter  surrounds  the  lower  part  of  the 
rectum  an  inch  above  the  anus,  and  extends  over  about  half 
an  inch  of  the  intestine. 

Mr.  Harrison  Cripps  has  shown  that  the  posterior  edge  of 
the  levator  ani  muscle  forms  a  distinct  free  border,  which 
crosses  the  rectum,  at  very  nearly  a  right  angle,  at  a  point  from 
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one  and  a  half  to  two  inches  from  tlie  anus,  and  therefore 
al)Ove  the  upjK^r  limit  of  the  spliincter  ani. 

Of  the  arteries  of  the  rectum,  the  most  important  is  the 
superior  ha-iuorrhoiilal.  It  rims  down  Itehind  the  rectum, 
lying  slightly  to  the  left  of  the  median  line,  and  breaks  up 
into  its  terminal  branches  about  four  or  four  and  a  half  inches 
from  the  anus. 

Over  the  lower  part  of  the  rectum — the  last  four  inches — 
the  arteries  are  arranged  as  follows : — "  The  vessels,  having 
penetrated  the  muscular  coat  at  different  heights,  assume  a 
longitiitliniil  direction,  passing  in  parallel  lines  towards  the  end 
of  the  bowel  In  their  progress  downwards  they  commimicate 
with  one  another  at  intervuLs,  and  they  are  very  freely  con- 
nected near  the  orifice,  where  all  the  arteries  join  by  branches 
of  considerable  size  "  (R.  Quain).  This  longitudinal  arrange- 
ment of  the  arteries  explains  the  fact  that  when  the  rectum  is 
incised  in  the  line  of  its  long  axis,  the  bleeding  is  comparatively 
slight;  while  it  is  copious  if  the  bowel  be  divided  transversely. 

The  fact  that  the  lower  part  of  the  rectiim  is  mainly 
supplied  by  these  vertical  branches  which  descend  in  the  coats 
of  the  bowel,  explains  the  comparatively  slight  bleeding  tliat 
attends  the  sepanil  ion  of  the  gut  from  its  lateral  connections 
in  the  operation  of  e.xcisioiL 

The  veins  have  an  turimgement  closely  resembling  that  of 
the  arteries.  For  the  tirst  three  inches  or  so  beyond  the  anus 
they  nm  between  the  mucous  and  muscular  coats,  and  then, 
perforating  the  muscular  tunic,  pass  up  external  to  the  bowel 

OPERATIVE   TKEATJtENT  OF    H.fiMORRHOIDS. — INTERNAL  PILES. 

The  indications  for  operating  in  cases  of  internal  piles  are 
admirably  given  by  Mr.  Harrison  Cripps  in  his  work  on 
"  Diseases  of  the  Rectum  and  Anus,"  page  96. 

The  operative  measures  which  have  been  from  lime  to 
time  proposed  or  carried  out  in  the  treatment  of  ha;morrhoids 
are  legion.  In  few  departments  of  sui^ery  has  there  In-en  a 
more  remarkable  or  a  more  restless  activity. 

Among  the  numerous  operations  which  are  at  the  present 
time  employed,  a  certain  nuuiber  do  not  call  for  description  in 
a  work  like  the  present.  Such  are  the  treatment  by  caustics 
and  acids,  the  injection  of  carbolic  acid  or  other  fluids,  the 
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puncture  of  the  pile  with  a  fine  cautery  point,  the  treatmtiit 
by  dilatation  of  the  sphincter,  as  advocated  by  Venieuil,  and 
the  employment  of  electrolysis. 

The  following  operative  nicasures  wiU  be  here  described : — 

1.  Treatment  by  ligature. 

2.  Treatment  by  excision. 

3.  Treatment  by  crushing. 

4.  Treatment  by  the  oiuitery. 
Preparation  of  the  Patient. — A  few  days'  rest  before  an 

^)peration  for  jiiles  is  carried  out  is  very  desirable,  altlioujjli  it 
is  not  often  aflbrded.  Ihiriiij,'  these  few  days  tlio  patient 
should  limit  himsilf  to  a  veiy  simple  and  moderate  diet, 
should  avoid  stimuhmts,  and  should  attend  to  the  action  of 
the  bowels.  Tlie  man  who  is  workmg  hard  and  living  "well" 
p  to  the  very  eve  of  the  operation,  and  who  concludes  the 
relirninary  treatuient  with  a  "  good  "  dinner,  on  the  ph>a  that 
it  will  be  some  time  before  he  will  have  another  such  re}mst,  is 
pot  a  gomi  subject  for  operation. 

The  bowels  must  be  well  opened  by  an  ajjerient — preferably, 
T  oil — administered  thirty-six  hours  before  the  ojieration 
performed.  Just  before  the  .surgeon's  arrival  the  rectiun 
^lould  be  thoroughly  ckared  out  by  a  wanu  water  enemu, 
•nd  the  nurse  should  be  carefid  to  .see  that  all  the  fluid  in- 
jeoteil  is  retiunedL  A  hot  bath  should  be  taken  on  the  even- 
ing before  the  op<»ration. 

The  Instruments  Required.  —  Ligature  Opei-ation. — 
Clover's  crutoli ;  pile -holding  forceps  (there  are  many  forms  of 
these  forceps — some  resemble  the  volsella,  others  are  con- 
structed on  the  principle  of  the  pressure  forceps,  and  another 
series  follow  the  mechanism  of  artery  torsion  forcejjs,  and  are 
provided  with  a  shding  catch — it  is  desirable  that  the  ijistru- 
Dent  should  be  self-holding);  scissors  —  sharp  and  blunt- 
pointed,  straight,  and  curved  on  the  flat — (special  forms  of 
Jia-morrhoid  scissors,  such  as  the  well-known  scissors  or  shears 
|Dtro<iuced  by  Salmon,  are  not  specially  convenient);  pressiu^ 
tad  artery  forceps ;  silk. 

Excimtm  (Jperatwn. — Tlie  same  instruments,  with  the 
iddition  of  dissecting  forceps,  volsella,  needles  and  iieeiUe- 
bolders,    catgut    ligatures,  sponges    in    holders,      A    rectal 

culum  may  be  of  use. 
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The  Operalion  by  Crushing. — In  addition  to  the  chief 
instruments  already  nicniione<l,  a  special  crushing  clamp  is 
required ;  and  in  the  Treatment  by  the  Cautery,  Smith's 
clamp  and  Patjuelin's  cautery  are  needed. 

1.  The  Operation  by  the  Ligature.  —  The  patient  is 
amesthetised,  Clover's  crutch  is  applied,  and  the  patient  is 
placed  in  the  lithotomy  position,  the  buttocks  being  brought 
close  to  the  lower  end  of  the  table.  The  surgeon  sits  facing 
the  perineimi. 

The  first  step  consists  in  dilating  the  sphincters.  Both 
index  fingers  are  introduced,  and  the  anus  is  slowly  and 
gradually  stretched.  The  process  will  require  at  least  two 
minutes  to  accomplish,  and  when  complete  the  anus  will  be 
patulous,  and  the  sphincter  will  have  lost  its  tendency  to  con- 
tract. If  a  hasty  dilatation  be  eflected,  the  sphincter  may  rela.\ 
suddenly,  and  a  laceration  of  the  parts  be  brought  about. 
The  sui^eon  should  maintain  a  watchful  control  over  tlie 
<lilating  fingers. 

The  parts  are  now  in  a  convenient  condition  for  operation. 
The  pUes,  which  may  previously  have  been  entirely  withdrawn 
from  view,  are  now  readily  exposed,  and  the  whole  of  the  lower 
part  of  the  rectum  can  be  inspected  and  e.vplored.  The 
surgeon,  after  a  careful  examination  of  the  district,  should 
decide  on  the  number  of  pOes  which  may  require  removal. 

It  Is  desirable  to  commence  with  the  ha;morrhoids  on  the 
lower  or  posterior  wall  of  the  rectum,  since,  when  the  piles  on 
the  opposite  wall  are  being  dealt  with,  these  are  obscured  by 
the  blood.  .Simdl  piles,  which  are  evident  enough  before  the 
actual  operation  is  commenced,  may  be  lost  sight  of  after  some 
of  the  main  ligatures  have  been  applied.  As  a  preliminary 
step,  it  is  well  to  seize  each  of  these  smaller  excrescences  with 
pressure  forceps,  which  are  left  in  position,  as  a  guide  to  the 
site  of  the  pile,  untU  the  surgeon  finds  it  ennvenient  to  deal 
with  them.     These  forceps  hang  loose,  and  are  not  in  the  way. 

Each  pile  is  seized  with  the  pile-holding  forceps,  held  in 
the  left  hand,  and  is  gently  drawn  away  from  the  anus  and 
towards  the  middle  line.  Its  base  is  thus  rendered  tense,  and 
the  line  of  junction  of  the  skin  with  the  mucous  membrane  is 
brought  well  into  view. 

By  u  series  of  snips  with  the  scissors  the  surgeon  severs 
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all  the  lowei'  attachments  of  the  pile,  cutting  along  the  line 
of  junction  of  the  skin  and  mucous  niembrane. 

By  a  few  light  snips,  aided  with  a  little  pressure  from  the 
blunt  points  of  the  scissors,  the  pile  is  dissected  up  from  the 
submucous  tissue  until  it  is  attached  only  by  the  healthy 
mucous  membrane  above  it,  and  by  the  vessels  that  are 
descending  to  enter  it.  As  the  vessels  come  from  above  and 
run  just  beneath  the  mucous  membrane,  and  enter  the  upper 
part  of  the  htemorrhoid,  this  detachment  is  readily  and  safely 
accomplished,  and  the  bleeding  is  very  trivial. 

The  detachment  shoidd  be  sufficiently  extensive  to  form  a 
deep  groove. 

The  forceps  are  now  humled  to  an  attendant,  who  maintains 
the  traction  upon  the  pile,  while  the  surgeon  places  a  silk 
ligature  round  its  pedicle,  which  he  at  once  proceeds  to  tie  as 
tightly  as  possible. 

The  ligature  should  not  be  too  thick,  and  it  should  not  be 
applied  with  such  violence  as  to  cut  the  pedicle  of  the  pile 
entirely  through.  Before  tightening  tht-  knot,  the  ligature 
should  be  so  manipulated  as  to  include  the  highest  part  of 
the  mucous  membrane  left  attached  to  the  pile. 

The  number  of  ligatures  to  be  applied  will  of  course  vary 
Uore  than  five  will  seldom  be  required. 
■  The  operation  is  completed  by  cutting  the  ligatures  off, 
and  by  snipping  away  the  strangulated  hemorrhoidal  tissues 
which  project  beyond  the  knot.  The  parts  are  lightly  dried 
with  wool,  are  dusted  with  iodoform,  and  returned. 

When  the  hajmorrhoids  form  a  complete  circle  within  the 
anus,  the  most  prominent  portions  must  be  isolated  by  means 
of  incisions  made  through  the  rnucous  membrane :  and  when 
the  pile  mass  has  thus  been  divided  into  segments,  each  part 
is  ligatured  separately. 

»This  method  of  employing  the  ligature  is  that  introduced 
by  Salmon  at  St.  Mark's  Hospital. 
Some  surgeons  prefer  that  the  patient  should  lie  during 
the  operation  upon  one  side,  and  with  the  knees  well  drawn 
up. 

The  plan  of  drawing  forward  a  pile  and  of  transfixing  its 
pedicle  with  a  needle  in  a  handle  carrying  a  ligature,  and  of 
then  securing  the  pile  in  two  parts,  is  to  be  condemned.     A 
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gTe&t  deal  more  tissue  is  taken  up  than  i£  necessary,  the  vein 
in  the  excrescence  may  be  transhied  by  the  needle,  bleeding 
may  follow,  and  a  certain  risk  of  septic  infection  is  incurred. 

2.  The  Operation  by  Excision. — Of  the  various  methods 
of  treatinj^  piles  by  excision  which  have  been  from  time  to 
time  employed,  the  most  precise,  and  probably  the  most 
successful,  is  that  introduced  by  Mr.  Walter  Whitehead  (Brit. 
Med.  Journ.,  February,  1882;  and  February,  1887).  The 
operation  is  carried  out  on  sound  surgical  principles,  and  has 
been  attended  with  considerable  success. 

The  patient  is  secuied  in  the  lithotomy  position  by  Clover's 
crutch,  and  the  sphincters  are  fully  dilated.  "  By  the  use  of 
scissors  and  dissecting  forceps  the  mucous  membrane  is 
divided  at  its  junction  with  the  skin  roimd  the  entire  circum- 
ference of  the  bowel,  everj'  irregularity  of  the  skin  being 
carefully  followed.  The  externul,  and  the  commencement  of 
the  internal  sphincters  are  then  exposed  by  a  ra])id  dissection, 
and  the  mucous  membrane  and  attuchod  hjemorrhoids,  thus 
separated  from  the  submucous  bed  on  which  they  rested,  are 
pulled  bodily  down,  any  undivided  points  of  resistance  being 
nipjietl  across,  and  the  hajmorrhoids  brought  below  tbe 
margin  of  the  skin. 

"  The  mucous  membrane  above  the  hiemorrhoids  is  now 
<]ivided  transversely  in  successive  stages,  and  the  free  margin 
of  the  severed  membrane  above  is  attache<l  as  soon  as  divided 
to  the  free  margin  of  the  skin  below  by  a  suitable  number  of 
sutures"  {Brit.  Med.  Journ.,  Febniary  26,  1887,  page  449). 

In  this  way  the  complete  ring  of  pile-bearing  mucous 
membrane  is  removed.  All  bleeding  vessels  encoimtered 
throughout  the  operation  are  treated  by  torsioa  As  a  rule, 
only  one  or  two  need  torsion. 

It  is  best  to  commence  with  the  separation  of  the  mucous 
membrane  at  the  lowest  point,  and  then  at  tlie  two  sides, 
coraiiletiug  the  circle  abovo. 

The  separation  of  the  mucous  membrane  is  accomplished 
with  the  tingers  and  the  end  of  a  pair  of  blunt-pointed  scissors. 

The  sutures  employed  are  of  carbolisod  silk,  and  are 
allowed  to  come  away  of  themselves.  The  parts  are  dressed 
with  iodofonii  powder. 

In  iliu  \ii\,\tov  from  which  the  above  quotation  is  nuide  Mr. 
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litehead  repoils  300  consecutive  cases  of  haemorrhoids 
which  he  has  treated  by  excision  alone,  without  a  death, 
without  a  single  case  of  secondary  hiemorrhage,  and  without 

ry  instance  of  comphcation  or  relapse. 
Mr.  Coates,  of  Salisbury,  excises   internal  piles  with   the 
assisUmce  of  a  special  clamp  (Fig.  414). 

kThe  operation  having  been  commenced  in  the  usual  way. 
pile  is  seized  with  forceps,  is  drawn  down,  and  to  its  pedicle 
the  Little  clamp  is  applied.  A  few  sutures  of  the  finest  cat- 
g:ut  are  then  passed  imdemeath  the  clamp,  and  the  ])ile  is 
excised.  The  clamp  is  now  opened  a  Uttle.  The  needles 
which  have  transfixed 
the  growth  prevent 
retraction.  All  bleed- 
ing having  been 
checked,  the  clamp  is 
entirely  removed,  and 
the  catgut  sutures 
are  tied.  The  remaining  piles  are  then  treated  in  like  manner 
one  by  one.  This  substitutes  for  the  contused  wound  pro- 
duced by  the  Hgature  a  cleanly-incised  cut  neatly  adjusted  by 
^tures. 

■  3.  The  Operation  by  Crushing. — The  treatment  of  piles 
DT  crushing  was  introduced  by  Mr.  George  Pollock  {Lancet, 
July  3,  1880).  The  operation  has  been  advocated  by  Mr. 
Benham,  Mr.  AUingham,  and  many  others. 

Of  the  many  pile-cnishers  devised,  the  most  convenient  is 
tliat  known  as  Allingham's  (Fig.  415). 

■  The  patient  having  been  placed  in  position,  and  the  sphiuctcir 
ailaled  («««  page  670).  a  pair  of  pile-holding  forceps  is  passed 
through  the  open  square  of  the  crusher,  a  pile  is  seized  with 

■lie  forceps,  and  is  then  drawn  into  the  crusher,  the  blade  of 
Bhich  is  at  once  screwed  down.  The  instmnjent  should  be 
■brewed  up  as  tightly  as  possible,  and  should  be  loft  in  j>lat'e 
for  a  minute  or  two.  The  portion  of  the  pile  projecting 
beyond  the  clamp  is  then  either  cut  away  or  destroyed  by 
the  cautery.  Tl»e  clamp  is  now  slowly  imscrewe<l  and  re- 
moved, and  it  will  usually  be  foimd  that  no  bleeding  follows. 
Any  bleeding  vessel  may  be  secured  by  a  ligature  or  be  twisted. 
Care  nuist  be  taken  not  to  include  any  skin  in  the  crusher. 
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4.  The  Operation  by  the  Cautery. — The  method  of  treat- 
ing piles  by  means  of  the  iv;tiial  cautery  is  of  very  ancient 
date.  The  elaboration  of  the  proseut  means  of  emplojnnjf 
the  cautery  is  due  to  Mr.  Loo  imd  Mr.  Henry  Smith,  both  of 
whom  devised  spocnal  clamps  for  holding 
the  pile  and  limiting  the  action  of  the 
heated  iron. 

The  best  clamp  is  that  invented  by 
the  liitter  surgeon. 

The  patient  having  been  placed  in 
position,  and  the  sphincter  having  been 
dilati?d  as  above  described  (psige  670),  each 
pile  is  .seized  in  turn,  and  is  drawn  between 
the  blades  of  the  clainp,  which  are  then 
screwed  tightly  together.  The  part  of 
the  pile  projecting  beyond  the  clamp  is 
then  cut  oft",  and  the  stump,  which  should 
be  at  least  one-eighth  of  an  inch  in  depth, 
is  well  charreil  witli  the  Paijiielin's  cautery. 
The  cautery  point  shoidd  be  heated  only 
to  a  dull-red  heat ;  the  clamp  is  slowly 
relaxed,  and  tlie  surgeon  follows  with  the 
cautery  point  the  charred  tissues  as  they 
slip  out  between  the  blades.  Bleeding 
very  seldom  occurs.  The  parts  must  not  bo  roughly  manipu- 
lated after  the  clamp  has  been  removed,  as  the  eschars  are 
readily  detached. 

Oomment. — Out  of  the  operations  above  described  it  would 
be  impossible  to  select  one  as  the  best  if  it  were  attempted  to 
foimd  the  selection  upon  the  writings  of  those  surgeons  who 
have  more  esj^Mxtially  concerned  themselves  with  this  branch 
of  surgery.  Each  operation  has  its  own  vigorous  advocate, 
and  in  the  hands  of  these  special  pleatlcrs  such  excellent 
results  are  obtained  as  to  make  a  saft^  criticism  dittieidt. 

Personally,  I  would  share  the  ojiinion  expressed  by  many, 
that  the  ligature  otters  on  tlic  whole  the  best  means  of  dealint; 
with  iutciTial  piles.  It  is  simple  and  of  wide  application.  It 
involves  the  employment  of  no  complex  instruments.  It  i» 
but  very  rarely  attended  by  secondary  hsemorrhage,  and  its 
results  are  cerUiiu. 


Fig.  41.5.— allinouam'b 
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When  the  hsmorrhoids,  however,  are  very  extensive  and 
involve  the  whole  of  the  circumference  of  the  anus,  then  there 
is  no  better  method  of  dcaUng  with  thcin  than  is  provided  b}- 
Whitehead's  operation.  Crushing  is  well  suited  to  Kniall  piles 
which  involve  no  part  of  the  actual  skin,  and  the  cautery  is 
adapted  for  simple  venous  piles  of  moderate  size. 

From  my  experience  of  these  various  operations,  I  should 
say  that  for  no  one  method  can  a  particular  exemption  from 
pain  be  claimed,  nor  can  it  be  shown  that  the  after-treatment 
is  always  less  protracted  after  one  operation  than  after 
another. 

Tlie  pain  after  operations  for  jiiles  depends  rather  upon 
whether  the  anal  mai-gin  is  encroachetl  upon,  or  is  the  subject 
of  actite  inflammation  during  the  after-treatment,  than  upon 
the  particular  operation  oarrieil  out  Of  the  methoda 
descrilicfl,  the  after-treatment  is  perhaps  a  little  more  pro- 
longed after  the  use  of  the  ligature  than  after  the  use  of  an} 
one  of  the  other  measures  detailed. 

The  risk  involved  by  operations  for  piles  is  quite  trifling. 
The  statistics  of  St.  Mark's  Hospital  show  that  the  mortality 
during  the  past  forty  years  was  only  at  the  rate  of  1  in  670 
cases. 

Mr.  Allingham  reports  1,600  c.ises  operated  upon  by  him- 
self, without  a  single  d(?ath. 

The  After-treatment.— Aft«r  the  stumps  left  by  the 
operation  have  been  returned,  the  parts  should  be  well  dried, 
and  then  dusted  with  iodoform. 

A  pad  of  coiton-wodl  may  be  pltvced  over  the  anus,  and  be 
fixed  in  position  by  a  T-lumdnge.  Or  in  the  place  of  the  pad 
and  bandage,  a  "  sanitary  towel  "  may  be  worn. 

The  piul  or  the  towo!  sujij^Drts  the  pai-t  during  coughmg  or 
vomiting,  ubsorlis  any  blood  which  may  escape  from  the  anus, 
keeps  the  buttocks  apart,  and  j^rcvcnts  the  involuntary  strain- 
ing which  is  common  alter  thesn  operation.s. 

It  may  be  discarded  in  a  few  days. 

A  morphia  suppository  inserted  at  the  time  of  the  opera- 
tion is  of  very  doubtful  service.  After  extensive  operations 
it  is  probable  that  but  Uttlr  is  ab.sorbwl.  Pain  is  much  more 
eft'ectually  relieved  by  opium  a<lminist<>red  as  required  by  the 
mouth  or  by  a  hypodermic  injection  of  morphia.  If  no  skin 
r  r  1 
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has  been  included  in  the  operation  area,  if  the  sphincters  have 
been  well  dilated,  and  if  no  inflammation  of  the  anal  region 
follows,  the  amount  of  pain  may  be  slight  A  little  opium  at 
ni^ht-time  is,  however,  always  flesirable.  The  patient  is  often 
troubled  by  violent  spasms — apparently  of  the  levatores  ani — 
which  may  be  relieve<l  by  opium,  aided,  if  there  be  no  objection 
to  the  contrary,  by  a  hot  fomentation  to  the  anus. 

The  jmtient  should  retixin  strictly  the  recumbent  position. 
The  anus  should  be  washed  night  and  morning,  dried,  anil 
dusted  with  a  little  iodoform :  or  the  part  may  be  dressed  with 
iodoform  ointment  In  some  cases  the  patient  has  derivefl 
most  comfort  from  a  wet  pad  soaked  with  boracic  or  spirit 
lotion,  and  pressed  firmly  against  the  anus. 

It  is  well  that  the  bowels  should  not  act  until  the  morning 
of  the  fifth  day.  A  dose  of  castor  oil,  or  of  ajiy  other  suitable 
aperient,  may  be  given,  and  just  before  the  bowels  act  it  is 
well  to  inject  into  the  rectum  some  two  ounces  of  warm  olive 
oiL  The  patient  may  possibly  take  a  warm  hip-bath  on  the 
sixth  day.  The  ligatures  usually  come  away  about  the  sixth 
or  seventh  day,  and  at  the  same  time  the  sloughs  left  by  the 
crushing  or  cautery  operations  may  be  expected  to  be  expelle<l 

After  the  sixth  day  the  bowels  shoidd  be  made  to  act 
every  day,  an  aperient  being  administered  as  often  as  required. 

Until  the  bowels  act,  the  patient  should  be  limited  to  a 
slop  diet  Stimulants  should  be  entirely  avoided,  except  in 
the  case  of  the  aged  or  cachetic. 

After  the  bowels  have  acted,  the  patient  may  corumuuoe 
with  fish,  and  later  witli  meat  A  liberal  allowance  of  fruit 
and  of  suitable  vegetables  will  be  foimd  to  be  of  service.  In 
the  matter  of  diet,  the  patient's  own  inclination  and  apj)etite 
are  usually  surer  guides  than  certain  arbitrary  rules  which 
are  founded  upon  the  tastes  and  powere  of  an  abstract 
Btomach. 

It  is  impossible  to  indicate  precisely  the  duration  of  the 
after-treatment  It  ^nll  depend  largely  upon  the  extent  of  tlie 
operation  and  upon  the  disposition  of  the  patient  In  .» <ii.se 
of  average  severity  the  patient  will  probably  be  moved  on  to  a 
sofa  on  the  tenth  day,  and  wiU  be  up  between  the  foiuteenth 
and  the  twenty-first  day.  It  is  most  undesirable  to  iJlow  the 
patient  to  get  up   too  soon.     No   one   single  factor  in   the 
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management  of  tibe  case  is  more  likely  to  protract  the  recovery 
than  is  a  too  early  "  getting-up."  Time  is  always  a  most  im- 
portant element  in  the  management  of  operations  for  piles. 

It  is  well  to  remember  that  on  the  second  or  third  day 
after  the  operation  some  oedema  of  the  anus  is  usually  met 
with,  and  that  this  is  apt  to  give  the  patient  unnecessary  alarm. 
and  to  induce  a  belief  that  the  piles  have  "  returned  "  in  fuU 
forca 

Undue  irritation  about  the  anus — which  may  in  some  cases 
be  caused  by  iodoform — may  usually  be  relieved  by  calomel 
ointment 

The  chief  complications  which  may  occur  during  the  after- 
treatment  are  retention  of  urine,  htemorrhage,  tedious  ulcera- 
tion, and  contraction  of  the  anus. 
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CHAPTER   IL 

Operativk  Treatmext  of  Fistula. 

The  Varieties  of  Fistula  in  Ano  are  conveniently  divided  as 
follows : — (1)  Complete,  in  which  there  are  distinct  external 
and  internal  openings.  (2)  Bliml  external,  in  which  an  external 
opening  alone  exists.  (In  not  a  few  of  these  cases  there  is  an 
intomal  oponing,  but  from  its  being  very  small  or  situated  in 
an  unexpected  place,  it  Ls  overlooked.)  (3)  Blind  internal,  in 
which  the  internal  opening  alone  exists,  the  skin  being  sound 

Both  the  openings  are  usually  situated  within  an  inch  of  the 
anus,  and  most  cuiiimonly  within  half  an  inch  of  that  part. 
The  external  opening  may  be  very  suiall,  may  be  obscured  by 
a  fold  of  the  skin,  and  may  only  be  detected  by  squeezing  pus 
out  of  it.  The  tract  of  the  sinus  can  often  be  made  out  as  a 
hard  cord  running  in  the  wall  of  the  bowel 

The  site  of  the  internal  ojjening  may  sometimes  be  detected 
as  a  slight  depression  or  papilla,  or  it  may  be  demonstrated 
by  the  probe.  In  any  case  of  doubt  the  finger  may  be  dried 
and  introduced  into  the  bowel,  and  retainetl  there  while  a 
little  iodine  is  injected  into  the  sinus.  A  brown  stain  uj>on 
the  finger  would  prove  that  an  internal  opeiu'ng  existed,  al- 
though it  may  not  have  been  actually  demonstrated. 

Tlie  examination  ol"  a  fistula  should  be  very  carefully  con- 
ducted ;  small  pliable  probes  should  be  used,  imd  in  any  case 
of  dirticulty  a  spccuhim  should  be  employed.  It  must  never 
be  forgotten  that  the  connection  between  the  mucous  and 
muscular  coats  of  the  bowel  is  comparatively  lax,  and  that  a 
large  steel  director,  roughly  used,  will  pas.s  with  great  reafhness 
through  the  submucous  tissue,  and  will  give  rise  to  con- 
ceptions of  burrowing  sinuses,  which  exist  only  as  resiUts  of 
the  surgeon's  bungling. 

To  Percival  Pott  is  due  the  credit  of  introducing  the 
present  method  of  operating.     It  was  a  common  practice  in 
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his  time  to  excise  the  entire  sinus.  It  is  still  cunvmon  to  hear 
the  uneducated  classes  spoak  of  having  a  fistula  "  cut  out." 
Pott  demonstrated  the  possibility  of  curing  fistula  by  simple 
incision. 

Operation. — Tlie  patient  is  prepared  in  the  same  manner 
as  is  described  in  the  prt'vioiis  chapter  (paf^e  669). 

He  is  placed  in  lithotoiny  position,  and  is  secured  there  by 
a  Clover's  crutch.  It  is  assumed  that  an  external  ojrening 
exists.  A  Brodie's  probe- poiuteil  fistula  director  is  uitiofluceil 
into  the  tistida,  and  is  passed  into  llie  bowel  through  the  in- 
ternal ojwning.  Not  the  very  least  force  must  be  employed. 
The  internal  opening  might  have  been  already  examined,  and 
the  passing  of  the  probe  may  be  carried  out  while  a  speculum 
keeps  the  inner  opening  in  view.  K  the  director  does  not  easily 
pass,  a  flexible  or  especially  bent  probe  may  be  introduced. 
If  the  probf-  is  foimd  to  present  under  the  thinned  mucous 
membrane  in  a  case  in  which  no  internal  opening  exists,  the 
point  of  the  director  shoidd  be  thrust  through  the  mucous 
membrane  at  the  thinnest  spot.  In  every  case,  when  possible, 
the  probe  should  be  passed  while  the  left  forefinger  occupies 
the  rectum  and  acts  as  a  guide. 

In  a  siin2>le  ease  in  which  the  inner  orifice  is  low  down 
the  point  of  the  director  may  be  engaged  upon  the  top  of  the 
left  forefinger  (lying  in  the  rectum),  and  may  be  cautiously 
brought  outside  the  anus.  Nothing  then  remains  but  to  slit 
up  the  fistula  with  a  sharp-pointed  ctu-ved  bistoury. 

When  the  imier  opening  is  high  up,  [>ersistent  attempts 
to  bring  the  jtoint  of  the  director  out  of  the  anus  may  luiul  to 
undue  laceration  of  the  part 

In  such  case  a  j)Iug  of  soft  wood  (a  rounded  piece  of  fire- 
wood, for  example)  about  the  size  of  the  forefinger  may  be 
introduced  into  the  rectiuu,  and  the  probe  brought  into  con- 
tact with  it.  A  sharp-jiointed  bi.stoury  is  pn-ssed  along  tho 
fistula  untU  it  enters  the  bowel.  Its  point  is  then  driven  into 
the  wooden  plug,  and  as  the  two  are  brought  out  together,  the 
tissues  which  separate  the  length  of  the  sinus  from  the  bowel 
cavity  are  divided. 

After  tho  division  of  the  fistula  comes  the  most  delicate 
part  of  the  ojxTation — the  sean^h  for  secondary  fistulte,  for  bur- 
rowing tracts,  and  for  diverticula  from  the  primary  sinus.    For 
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this  examination  a  speculum  may  be  needed.  Rapid  sponjS|ing, 
a  good  light,  and  suitable  probes  arc,  however,  of  more  value; 
and  if  the  sphincter  have  been  dilated  before  the  cutting 
operation  was  commenced,  a  specidum  can  usually  be  dis- 
pensed with. 

The  linger  should  search  for  any  tracts  of  indurated  tissue, 
and  the  surgeon  should  note  if  the  escape  of  a  bead  of  pus 
follows  pressure  in  any  direction. 

Any  secondary  sinuses  must  be  treated  as  their  condition 
indicates.  Those  which  burrow  beneath  the  mucous  membrane 
should  be  slit  up  for  their  entire  length.  No  object  is  gained 
by  sparing  the  mucous  membrane,  and  hesitating  and  incom- 
plete incisions  will  nearly  always  be  regretted.  Secondary 
sinuses,  which  pass  away  from  the  rectum,  may  sometimes  be 
slit  up.  When  this  involves  too  great  a  division  of  the  soft 
parts,  they  may  bo  freely  opened  into  the  original  wound,  may 
be  dilatecl  with  (bessing  forceps  and  the  finger,  and  well 
scrapcid  with  a  sharp  spoon  or  seared  with  the  actual  cautery. 
'  Ail  the  jmlpy  granulation  tissue  which  is  met  with  about 
iistuhe  should  in  every  case  be  scraped  away.  The  surgeon 
should  endeavour  to  leave  as  clean  and  fresh  a  wound  as 
possible. 

In  the  division  of  the  fistula  the  anal  margin  is  of  necessity 
in  every  case  divided,  and  in  order  that  the  section  of  the 
muscle  fibres  should  be  as  slight  as  possible,  the  knife  should 
always  cut  its  way  into  the  bowel  at  right  angles  to  the  anal 
margin. 

If  any  piles  exist,  they  should  be  removed  at  the  time  of 
the  operation,  and  all  ill-nourished  flaps  and  tags  of  inflamed 
and  undermined  skin  should  be  cut  away. 

In  old-standing  cases,  when  the  edges  of  the  fistula  are 
very  indurated  and  caUous,  Salmon's  "  back  cut "  may  be 
carried  out.  After  the  usual  division  of  the  fistula,  a  linear 
cut  is  made  through  the  dense  tissue  of  thofistida,  and  through 
that  portion  of  the  sphincter  muscle  wliioli  is  outside  the 
tract  of  the  fistula. 

In  certain  Blind  External  Futnlcc  the  sinus  extends  as  far 
as  the  levator  ani,  and  then  turns  abruptly  away  from  the 
rectum,  instead  of  burrowing  down  between  the  spliincters. 
In  such  cases  division  of  the  sphincter  would  eflect  no  good. 
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but  tho  sinus,  on  the  other  hand,  should  be  very  fi-eely  lai<l 
open  from  tlie  external  orifice,  should  be  scraped  out,  and  thfu 
dressed  from  the  bottom. 

In  Blind  Intermd  Fintulat  the  site  of  tho  threatened  ex- 
ternal opening  may   bo  indicated  by  a  little  redness  of  the 
skin,  or  by  induration  or  fluctuation,  or  the  tract  of  the  sinus  { 
may  be  marked  by  an  indurated  cord. 

In  any  such  case  a  knife  thnist  tlirouffh  the  skin  at  the 
point  indicated  would  open  the  sinus,  and  allow  of  a  director 
being  introduced,  and  of  the  operation  being  concluded  in  the 
usual  way. 

Failing  such  indication,  a  speculum  should  be  introduced, 
ami  the  inner  aperture  sought  for.  When  it  is  found,  the  end 
of  a  probe  bent  very  much  upon  it.s<^lf  is  introduced,  and 
the  point  is  made  to  project  towju*ds  the  skin.  Upon  this 
irojecting  point  tho  first  incision  is  nisule. 

In  cj^ses  of  Horseshoe  Fiituhi.,  in  which  an  external  opening 
either  side  of  the  anus  communicates  with  a  single  internal  | 
ining,  usually  at  the  back  of  tho  bowel,  it  is  undesirable  to  I 
t  through  the  sphincter  on  both  sides.     If  this  be  done,  i 
much  loss  of  power  will  result     It  is  better  to  divide  the 
^sphincter  on  one  side,  and  to  dilate  the  other  side  of  the 
Ifetula  to  its  utmost  from  tho  wound  thus  made.     The  cavity 
thus  produced  can  then  be  dressed  from  tho  bottom.    If,  later, 
|it  should  become  necessary  to  cut  through  the  anal  margin 
pipon  the  opposite  side,  much  loss  loss  of  pjwer  results  than  is 
the  case  when  the  sphincter  is  divided  in  two  places  at  one 
ting. 

When  the  ainita  extends  far  wp  along  the  bowel,  it  may  be 
Bsible  still  to  slit  up  the  undermined  tissues.  When,  how- 
rer,  the  thickness  of  the  structures  to  be  divided  renders  it 
sbable  that  much  bleeding  may  ensue,  the  knife  can  be 
carried  up  as  far  as  appears  desirable,  and  the  highest  part  of 
the  sinus  may  then  be  treated  by  means  of  the  elastic  liga- 
ire,  which  is  introduced  along  the  tistula  by  the  aid  of 
llingham's  special  director 

The  ligature  is  made  of  a  solid  cylindrical  rubber  cord  ' 
le-tenth  of  an  inch  in  diameter.     It  should  be  of  good 
sngth.     One  end  of  the  loop  occupies  the  sinus,  while  the 
ler  hangs  in  the  rectum.     A  pewter  ring  is  then  threaded 
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over  the  two  emls,  and  as  the  ligatute  is  drawn  upon,  the  ring 
is  forced  against  the  soft  parts,  and  is  made  to  clamp  the  cord 
by  compressinc;  tlie  ring  with  necrosis  foreejis.  The  ligature 
is  allowed  to  cut  its  own  way  out.  This  it  will  eft'ect,  on  an 
average,  in  six  days. 

When  multiple  fint:iUai  exi.st,  burrowing  in  various 
directions,  it  is  well  to  adhere  to  the  rule  of  di\^ding  the 
sphincter  in  one  place  only.  The  siiuises  are  slit  up  in  all 
directions,  granulation  ti.ssuo  is  scraped  away,  undeniiiued 
skin  is  excised,  tistula-  which  cannot  be  cut  open  are  dilated, 
scraped,  and  dressed  from  the  bottom.  In  these  cases  one  or 
oven  more  subsequent  operations  may  be  called  for. 

In  women,  Mr.  t'ripps  points  out  that,  owing  to  the 
manner  in  which  the  sphincter  ani  and  the  sphincter  vaginae 
decussate  beneath  the  perineal  rhaphe,  a  complete  division  of 
the  former  musck-  at  the  site  of  decussation  causes  loss  of 
the  point  of  resistance  from  which  it  acts,  and  consequently  a 
considerable  loss  of  power.  Mr.  Cripps  is  of  opinion  that  the 
sphincter  ani  should  never  be  completely  divided  in  this 
situation. 

The  After-treatment. — It  may  almost  be  said  that  the 
lafter-treutment  of  tlie  case  is  of  more  importance  than  the 
operation.  When  all  bleeding  has  been  checked,  the  parts 
should  be  well  dried,  imd  a  folded  piece  of  lint,  or,  better 
stiU,  a  strip  of  iixloform  gauze,  should  then  be  hghtly  packed 
into  the  incision.  A  loi^e  pad  of  wool  is  applied  over  the 
part  to  maintain  pressure,  and  to  overcome  any  inclinatimi  to 
strain,  imc!  is  fixed  in  plare  by  a  T-bandage.  Thi.s  outer 
dressing  can  be  replaced  later  by  a  sanitary  towel  only.  A 
morphia  suppository  will  be  found  to  ]k-  of  little  use,  and  need 
tint  be  employed.  In  forty-eight  hours  the  tirst  dressing 
should  be  removed,  the  part  well  washed,  and  re-dressed.  The 
dressing  consists  of  a  folded  piece  of  lint  or  of  gauze  lightly 
packed  in  the  woimd.  It  may  be  covered  with  boracic, 
iodoform,  or  eucalyptus  ointment,  or  be  merely  dusted  wiUi 
iodoform. 

The  part  should  be  dressed  night  and  momhig.  and  after 
each  action  of  the  bowels.  Scrupulous  cleanUness  must  he 
insisted  upon.  A  hip-bath  maj-  be  taken  daily  after  tJie  action 
of  the  bowels. 
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Tbe  bowL'Is  should  at  Hrst  be  kept  confined,  but  sliould 
be  opened  by  means  of  a  dose  of  castor  oil  on  the  fourth  day. 
It  must  be  seen  that  they  act  regularly  after  this. 

■       The  discharge  will  be  free  for  aliout  tho  first  ten  days. 
The  dressing  may  need  to  be  I'huiiLjtMl  from  tiiuo  to  time, 
and  the  lint  may  be   soaked    with   sulphate  of  zinc   lotion, 
witli  a  nit.rate  of  silver  solution,  with  the  componiid  tincture 
of  benxoin,  with  weak  iodine,  or  with  such  other  drug  ivs  the 

■surgeon  employs  in  like  cases. 

The  parts  may  Ite  over-dressed,  and  the  skin  around  Ito  > 
kept  in  a  condition  of  irritable  inHamniaiion.     Every  ciwe 
must  be  taken  that  the  skin  does  not  heal  over  prematurely,  i 
and  a  constant  watch  miist  be  kept  for  burrowing  sinuses  and  i 
for  imdennining  of  the  skin.     "  I'ockets  "  for  pus  soon  form, 
and  good  drainage  should  be  Tuaintained  throughout. 

^m       The  diet  should  he  simple,  but  not  meagre.     Every  means 

Hshould  be  taken  m  improve  tlie  genera!  health. 

H       The  operation  will  probably  involve,  in  an  ordinary  case, 

"•confinement    in   bed    for    some    fourteen   <lays,   followed   by 
another  week  or  so  in  the  house.     In  a  eomplex  case,  with 

Kmany  deep  sinuses,    the   after-treatment   may   extend    over 

"^many  months.     Rest  is  all-important,  and  the  healing  process 
is  very  distinctly  retarded  by  too  early  uiovement.    Change  of 

I  air  will  often  do  more  for  an  indolent  sinus  than  will  the  most 
•elaborate  dressing.     Some  loss  of  power  over  the  sphincter 
will   be  noticed   for  a  little  while.     It  is  generally  regained 
within  three  weeks.     A  permanent  weidcening  of  the  imus 
^  may  result,  and  Mr.  Harrison  Cripps  has  jjointed  out  that  in 
B«ome  cases  this  may  depend  upon  the  implication  of  some 
hbres  of  the  sphincter  in  the  cicatriciid   tissue   left  by  the 
^  wound. 

B  Other  Methods  of  Operating. — Some  surgeons  employ 
Bspetaally-eoustrueted  scissors  for  dividing  the  fistula,  but  no 
■particular  advantage  can  be  claimed  for  them. 
H  The  division  of  the  tissues  about  a  fistula  by  the  thermo- 
cautery, the  galvanic  ecraseur,  or  the  wire  ^craseur,  has  little 
■  to  recommend  it 
The  treatment  of  fistula  by  the  elastic  ligature  has  been 
extensively  employed.  It  is  attended  by  no  haemorrhage, 
id   is  best  adapted  for  cases  of  deeply-e.Ktending  fistulie. 
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In  individuals  suffering  from  haemophilia,  I  imagine  that 
the  risks  of  bleeding  would  be  as  great  after  the  use  of  the 
ligature  as  of  the  knife. 

The  ligature  is  applied  very  tightly,  and  cuts  its  way  out 
Mr.  Allingham  states  that  the  average  time  occupied  in  the 
cutting-out  of  the  ligature  is  about  six  days.  It  has  not  been 
shown  that  the  after-treatment  is  shortened  by  this  method, 
nor  that  it  is  less  painful  The  method  of  using  the  elastic 
ligature  has  been  already  aUuded  to  (page  681). 
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CHAPTER    IIL 

Operative  Treatment  of  Prolai'se. 

It  is  usual  to  divide  prolapse  of  the  rectum  into  two  classes : — 

The  partial  form,  in  which  the  mucous  membrane  is 
alone  extruded,  and  in  which  the  muscular  coat  remains 
unchanged  in  position. 

The  complete  form,  in  which  aU  the  coats  of  the  rectum, 
including  the  peritonejil  covering,  are  extruded,  and  iire 
involved  in  the  prolapse.  The  partial  prolapse  is  usually  of 
slight  extent,  and  may  measure  but  an  inch  or  two  in  length. 
In  the  complete  variety  the  protrusion  is  more  extensive,  and 
may  measure  as  much  as  six  inches,  or  even  more. 

The  methods  of  treating  prolapse  by  operation  are 
niunerous.  Many  of  these  have  fallen  entirely  into  disuse, 
while  some  appear  to  have  commended  themselves  to  few 
other  than  the  actual  inventors. 

It  is  needless  to  describe  the  treatment  by  the  injection  of 
various  fluids  into  the  ischio-rectal  fossa,  nor  to  do  more  than 
allude  to  the  treatment  by  excising  elliptical  folds  of  skin  and 
mucous  membrane  from  the  margin  of  the  anus.  Removal 
of  the  mass  by  the  galvanic  or  cold  wire  6craseur  has  not 
proved  to  be  an  encouraging  procedure ;  and  the  same  may  be 
said  of  the  "  radical  cure  "  by  means  of  elastic  ligatures,  aide<l 
by  the  liberal  application  of  chloride  of  zinc. 

Dr.  K.  McLeod  has  carried  out  the '  operation  of  stitching 
the  upper  part  of  the  rectum  to  the  anterior  abdominal 
parictes,  a  wound  being  made  through  the  abdominal  wall  for 
the  purpose.  In  the  single  case  recorded,  a  good  result 
followed  this  very  extreme  measure  (Lancet,  July  19th.  1H90). 

Two  operations  will  be  describe<l — the  operation  by 
caustics  or  the  cautery,  and  that  by  excision. 

1.  The  Treatment  by  Caustics  or  the  Cautery.— The 
bowels  having   been    evacuated    according    to   tlie  method 
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(pig*  06OX  tlie  ■oljeet  is  plactd  in  the  lithoCooypasiliaB.  and 

the  thigfas  are  aecuied  hj  m  Cloro's  cratch. 

Widi  a  little  nuuiipaUtiaD  the  prolapee  e*&  imaaUr  be 
made  to  protmde.  or  it  nmy  be  drawn  down  with  ibrcepa.  It 
is  then  w<>]l  dri'^^l  with  cotton-wool,  and  i>  leadj  for  theappfi- 
eation  of  the  cauatic  or  raiiterr. 

Tb(F:  uaoal  eanatie  employed  ii  atraog  nitric  add.  This  ia 
paJntei]  over  the  whtde  of  the  cxpoaed  sm&ce,  care  being 
taken  that  none  of  the  acid  tooehea  the  Toge  of  die  ■ms  or 
Ike  skin.  The  part  is  then  well  oiled  and  retained,  and  the 
reetnm  is  li^^fatly  staifpd  with  wool  Ontade  the  anna  a. 
supporting  pad  of  wool  is  fixed  tirmhr  in  pontion  bf  » 
T-^<andage. 

If  the  acttial  canteiy  be  employed,  the  iron,  boated  to  a 
diiU-red  heat,  is  applied  to  the  whole  length  of  the  pralapee,  m 
the  form  of  a  serint  of  lines  in  the  long  axis  of  the  bowel 
Foiir  of  Biich  linear  bunts  at  equal  distances  fnin  one  another 
will  mfRce.  The  width  of  ea^^h  line  will  be  aboot  one-fonrth 
of  an  inch  The  bum  should  be  sufficiently  deep  to  sear, 
but  not  a/!tuiilly  destroy,  the  mucous  membrane. 

MoHt  surgeons  use  Paquelin's  cautery  for  this  porpose. 
Mr.  CVipps,  however,  advocates  the  use  of  the  old  actual 
eauUrr>'  iron.  The  operation  should  l>e  performed  quickly, 
and  the  jirolapste  nt  once  rotumfd,  liefore  any  sweQing  takea 
place. 

>Mien  the  prolapse  cannot  ^^e  readily  extnuled,  a  duck-bill 
speculum  may  be  introduced  into  the  rectimi,  and  the  mucous 
membrane  may  be  then  seared  in  situ  along  four  vertical  lin<.*s. 
each  extending  upwards  for  a  distance  of  from  two  to  four 
inches  from  the  anus. 

The  Aftenr-treatment  advised  by  i£r.  Harrison  Cripps 
should  be  ariopted  It  is  described  by  liiin  in  the  following 
words : — 

"  A  thick  india-rubber  tube,  with  a  third  of  an  inch  calibre, 
■even  inches  in  length,  is  passed  up  the  L>owel  for  about  five 
ku.'heii.  Strip.s  of  oiled  lint  are  then  arranged  round  the  in- 
Utrior  of  the  bowel,  extending  as  high  as  posuble  Cott^m- 
wool  thoroughly  well  dusted  with  iodoform  is  then  evenly  and 
earetiiUy  packed  into  the  bowel  between   the   tube   in   the 
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centre  and  the  oiled  lint  on  the  sules.  itiis  gives  a  hrra,  even 
support  to  the  lower  tV'W  inrh(!s  of  thf  liowel,  while  the 
escape  of  flatus,  etc.,  is  provided  for  by  the  tube.  The  success 
of  the  operation  depends  on  the  care  that  is  taken  to  prevent 
the  descent  of  the  bowel  duriiif;  tlie  early  stages  of  healing, 
before  the  luilu'sions  have  become  tirm.  After  forty-eight 
hours  the  whole  dressing  is  gently  removed,  the  jiart  thoroughly 
washe<l,  and  a  clean  dressing  replaced.  The  desire  to  strain 
has  generally  psissed  off  by  this  time,  and  it  does  not  seem 
necessary  to  pa.ss  the  (h-es.sing  fur  up  the  bowel.  After  the 
first  few  days  internal  dressings  can  be  dispensed  with,  but 
the  tube,  cleaned  daily,  is  kept  in  for  ten  days  or  more.  It 
allows  the  easy  passage  of  flatus  without  straining  eftbrt. 
By  a  small  nightly  dose  of  opium  the  bowels  mn  be  kept 
confine<l  for  ten  days.  Small  doses  of  castor  oil  can  then 
be  given,  together  with  an  enema  if  necessary.  The  patient 
must  OD  no  account  sit  up  or  strain,  and  the  motion  is  to  be 
passed  lying  on  the  side,  and  the  amis  drawn  up  a  little  from 
the  middle  line  ;  and  this  should  bo  cnforeed  for  at  least 
six  weeks,  whilst  consolidation  is  taking  place,  otherwise  the 
whole  iulvutilii<,'es  uf  the  tipenitloii  may  be  lo.st." 

±  The  Treatment  by  Excision. — This  operation  may  be 
illustrated  by  two  actual  cases — one  of  partial  and  the  other  of 
complete;  prolapse,  both  treated  by  excision. 

I  have  given  an  account  of  this  operation,  with  three  illus- 
trative cases,  in  a  paper  jiulilished  in  the  Lancet  for  March 
1st,  18S)0.  Ciuses  of  e.Krisinu  of  the  jirolapscd  l>owel  have  been 
reported  by  ilr.  S.  Parlritlge,  Mr.  Kayo,  and  others.  (See 
Indian  Amiuli*  of  Medical  Scien'x,  No.  xxvii.,  page  237  ;  and 
Lancet,  Ju]y  10th,  1886.) 

Cc/w  of  Parlinl  Prnlapne. — Man  aged  thirty-seven ;  length 
of  prolajise  five  inches.  The  patient  was  prepared  as  for  the 
operation  for  piles,  wiis  placed  in  lithotomy  position,  and 
secured  by  Clover's  crutch.  The  buttocks  were  well  raised, 
partly  for  the  j»ur]K)se  t)f  liringing  the  region  in  more  con- 
venient [wsition  for  operation,  and  partly  that  the  coils  of 
small  intestine  itiight  l>e  to  so.-ne  extent  withdrawn  from  the 
pelvic  floor  in  the  event  of  there  being  any  protnision  of  the 
peritoneum.  The  first  step  of  the  ojx-rution  consisted  in 
demonstrating  the  full  extent  of  the  prolapse.     The  mucous 
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membrane  within  the  himen  of  the  prolapstj  was  seized,  &t 
some  height  above  the  aperture  in  the  bowel,  with  ionj,iie 
forceps,  and  pulled  down.  Three  pairs  of  such  forceps  were 
employed,  and  were  applied  at  difl'crent  points  on  the  rectal 
wall ;  and  when  it  was  evident  that  the  whole  of  the  relaxed 
mucous  membrane  was  entirely  drawn  down,  the  forceps  were 
allowed  to  remain  attached.  They  served  to  indicate  the  real 
apex  of  the  protrusion,  and  to  allow  a  hold  to  be  taken  of  the 
part,  while  their  weight  prevented  any  great  recession  of  the 
everted  mucous  membrane. 

I  now  made  a  circular  cut  aroimd  the  base  of  the  prolapse, 
at  the  exact  spot  where  the  skin  joined  the  mucous  mem- 
brane. The  incision  involved  the  mucous  membrane  only. 
This  mucous  membrane  I  next  proceeded  to  dissect  ofl",  turn- 
ing the  whole  of  it  down  like  a  cuft'. 

It  was  dissected  up  with  scissors  and  forceps  only.  ^VT^en 
the  separation  was  complete,  the  pr<ilapse  had  an  hour-glass 
shape,  the  waist  of  the  hour-glass  corresponding  to  the  site  of 
the  apex  of  the  protrusion.  Nothing  but  a  raw  surface  was 
visible,  and  the  prolapse  was,  of  course,  doubled  in  length. 
The  bleeding  was  quite  insignificant.  Tlie  object  of  this  dis- 
section was  to  clearly  demonstrate  the  nature  of  the  tissues 
forming  the  prolapse,  which  were  about  to  \>e  excised- 
lioth  sphincters  could  be  defined.  I  now  introduced  my  left 
forefinger  into  the  lumen  of  the  prolapse,  and  ascertained  that 
the  protrusion  was  composed  of  mucous  membrane  only.  The 
layer  of  mucous  membrane — the  inner  layer — I  next  divided 
at  the  level  of  the  anus  with  scissors.  As  each  inch  or  so 
was  divided,  the  cut  margin  was  seized  with  pressure  forceps. 
This  allowed  of  the  immediate  aiTcst  of  all  bleeding,  and  al.so 
prevented  the  mucous  membrane  from  being  withdrawn  into 
the  rectum  The  prolapse  was  in  this  way  completely  excised. 
and  some  six  or  eight  pressure  forceps  were  left  attached  to 
the  cut  mucous  membrane  of  the  rectum.  The  forceps  were 
removed,  bleeding  points  were  ligatured,  and  the  mucous 
membrane  was  then  attached  to  the  skin  at  the  margin  of  the 
anus  with  sutures  of  silkworm  gut.  Kight  vessels  were  liga- 
tured, and  fifteen  sutures  were  applied. 

Tlic  part  was  dressed  with  wool  dusted  with  iodoform. 
Till'  liiivvi'ls  were  opened  on  the  fifth  day,  the  sutures  wore 
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loveil  im  tlie  tenth.  At  the  end  of  four  weeks  tlio  parts 
were  souml,  uinl  tlic  finn-tioii  nt'  the  amis  oatircly  rL'stured. 

Caw  i)f  I'imiplrtf  l^n>titjMi: — Mau  agt-d  thirty-six ;  pr<>- 
l&jise  iiit'iisiu'wl  tivi-  iiK-ln's  iu  loiiji^tli.  Its  c i re u inference  tit 
the  hase  was  no  less  than  ten  aiiit  a  lin)  finches.  The  opera- 
tion was  commenced  in  the  manner  already  deseriljcd.  The 
muioMs  niendrnxne  fonnini,'  the  outer  wall  of  ihe  ]»rolapse  was 
separatt'il  all  roimd.  as  iu  the  above  ciise,  tlie  knife  traversing 
the  skin  close  to  its  line  of  junction  with  the  mncovis  ineni- 
hrane.  The  jmitnision,  (piite  hared  of  mucous  mcmhrane, 
was  now  expfised. 

It  felt  hard  and  firm,  except  at  its  anterior  ]>art,  close  to 
the  anus.  Here  there  was  evidence  of  a  protnision  of  jieri- 
toiU'um.  The  wall  of  the  cone  was  at  this  point  Haccid,  and 
enuipare<i  very  niarke<ily  with  tlie  tirm  wall  prescnt<^d  hy  the 
rest  i)f  rhe  prolapse.  The  buttueks  liiul  been  well  raised,  to 
hinder  the  [irotrusion  of  any  e<jils  r>f  small  intestine,  and  no 
evidence  of  such  a  hernia  existeil.  I  then  cut  ncross'  the  pro- 
lapse at  the  level  of  the  anus — i.e.,  at  the  very  base  of  tlic  cone. 
I  divided  the  anterior  wall  first,  ami  ojiened  the  peritoneal 
cavity  :  the  opening  was  at  once  pluggeii  with  a  sjionge.  The 
rest  of  the  prolapse  was  ilien  severed  ra]>i(lly  with  scissei-s  iu 
tlie  manner  already  described.  The  jieritoueal  wound  was 
closed  by  seven  points  of  the  finest  catgut.  The  divided  end 
of  the  bowel  was  then  attached  to  the  margin  of  the  anus,  all 
lueniDrrhuge  having  been  arresteil.  The  siUures  involved  the 
skin,  t,hc  whole  thickness  of  the  wall  of  the  rectum,  and  as 
uuich  as  possible  of  the  subcutaneous  structures  about  the 
anus.  Silkworm  gut  was  euiployed.  The  bowels  were  ojiened 
on  the  seventli  day;  no  sutures  were  removed  until  the 
thirteenth  day.  The  patient  got  up  on  the  nineteenth  day. 
The  wound  healed  soundly,  without  a  drop  of  pus.  Control 
ovi'r  the  anus  was  slowly  regainctl,  antl  the  imtieut  was  dis- 
charged "  cured  "  at  the  end  of  six  weeks. 

Comment. — Of  the  value  of  the  measures  above  described 
Considerable  ditlei'i-uces  of  opiuioTi  have  lieon  expressed.  A 
valuable  article  upon  this  subject,  by  Mr.  Harrison  Crip()s,  will 
be  foimd  in  the  Lunvel  for  October  11th,  1890. 

Spenktng  from  my  own  ex|ierieiice  of  these  o]MTatious,  I 
woidd    venture   the   opinion    that   the   treatment  by   strong 
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nitric  acid  is  barbarous  and  uncouth,  and  a  survival  of  the 
surgery  of  past  ages.  It  is  very  painfid.  It  has  been  followed 
by  sloughing  and  acute  inflammation  of  the  rectum,  and 
has  led  to  severe,  and  even  fatal,  hemorrhage,  iuid  also  to 
stricture. 

The  after-treatment,  moreover,  is  apt  to  be  protracted,  and, 
indeed,  Mr.  Cripps  alludes  to  a  case  in  which  it  extended  over 
four  months. 

The  treatment  by  means  of  the  actual  cautery  is  highly 
commended  by  so  sound  an  authority  as  Mr.  Cripps.  This 
measure  appears  to  be  well  enough  suited  to  nuld  forms  of 
the  trouble  which  have  resisted  all  modes  of  treatment  short 
of  those  by  operation.  The  measure  is  painful,  a  severe 
degree  of  inflammation  is  excited,  some  sloughing  is  inevit- 
able, and  the  special  dangers  of  a  bum  are  introduced.  A 
long  confinement  in  bed  is  also  necessary. 

For  severe  cases,  I  would  venture  to  think  that  the  treat- 
ment by  excision  Ls  distinctly  the  best. 

A  clean  mcisioii  is  made,  the  operation  area  is  reduced  to 
a  minimum,  no  damaged  bowel  is  left  id  the  pelvis,  hajmor- 
rhiii,'c  may  be  rendered  practically  impossible,  and  the  after- 
treatment  is  of  comparatively  short  diu-ation. 

Inasmuch  as  the  parts  are  cleanly  excised,  and  as  the 
whole  of  the  operation  is  conducted  without  the  anus,  the  risk 
of  subsequent  stricture  must  be  exceedingly  smalL 
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CHAPTER   IV. 
Excision  of  the  Rectum. 

Excisiox  of  the  rectum,  or  proctectomy,  is  carried  out  in 
certain  cases  of  malignant  disease  involving  the  anus  or 
lower  part  of  the  rectum.  The  term  is  a  little  misleading, 
inasmuch  as  the  rectum  is  never  excised,  bxit  only  a  com- 
parativeh'  small  part  of  it  The  cases  suited  for  this  mode  of 
treatment  must  be  most  carefully  selected.  Tliey  will  be 
found  to  be  comparatively  few  in  number,  and  the  indiscrimi- 
nate practice  of  the  operation  has  done  much  to  bring  proct- 
ectomy into  disrepute. 

The  growth  should  be  of  recent  origin  and  of  limited 
extent,  l>e  capable  of  being  entirely  isolated,  and  of  being 
removed  together  with  a  not  inconsiderable  portion  of  the 
adjacent  bowel.  It  must  of  necessit}'  be  free  from  attach- 
ments, and  still  limited,  so  far  as  palpation  can  testify,  to  the 
wall  of  the  rectum.     The  patient  should  be  in  good  health. 

The  best  residts  follow — other  things  being  equal — when 
the  growth  is  upon  the  posterior  wall  of  the  gut. 

The  amount  that  may  bo  safely  excised  cannot  be 
estimated  by  anatomical  data.  Very  rarely  does  the  excised 
portion  measure  more  than  three  inches  in  length. 

If  much  more  of  the  bowel  has  to  be  excised,  the  case  • 
must  be  one  of  so  extensive  a  growth  as  to  raise  the  question  • 
as  to  whether  the  operation  is  justifiable.  In  no  case  should 
the  peritoneum  be  deliberately  opened,  or  a  portion  of  the 
vagina,  or  bladder,  or  prostate  excised.  Experience  has  con- 
denmed  these  extensive  operations.  If  the  malignant  growth 
has  reached  the  i>eritoneum,  or  has  even  approached  very  near 
to  it,  and  if  it  has  iuva<led  any  of  the  adjacent  viscera,  it  may 
be  safe  to  say  that  it  is  of  such  extent  as  to  render  an  ojiera- 
tion  conducted  upon  soimd  surgical  bases  an  actual  im- 
possibility. 
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The  operatitni  w:vs  originally  performed  by  Faget  in  1763. 
It  was,  howeviT,  little  noticed  by  surgeons  until  the  procetlure 
was  revived  by  Lisfranc  in  1830. 

Among  the  earlier  operators  were  Velpeau,  Recaniier,  and 
Chassaignac.  Tlie  ojjeration  underwent  a  rapid  development 
in  the  hands  of  German  and  French  surgeons,  but  it  was 
regarded  with  some  suspicion  in  England  until  the  matter 
was  chil'tinitt'ly  reviewt'd  by  Mr.  Harrison  Cripps  in  an 
admirable  ossay  written  in  1876. 

Sinit^  this  time  excision  of  the  rectum  has  become  an 
estivLlisherl  operation  in  a  (.'ertain  .series  of  selecte<l  cases. 

Tlu^  operation  described  below  is  foimded  upon  that 
originally  jH.'rlbrme<i  by  Jjsfranc.  It  has  imdergone  many 
modilications,  iiud  has  been  the  subject  of  many  improve- 
ments ;  and  among  those  who  have  been  especially  concerned 
in  the  elaboration  of  tho  operation,  as  it  is  now  u.sually  carried 
out,  must  be  mentioned  the  names  of  Denonvillier  and 
Hiirrisnn  (ji-ijips. 

Instruments  Required. — ( "lover's  crutch  ;  curved  sharp- 
pouitcil  liistoury;  .straight  probe-pointed  bistoury;  scalpels; 
straight  blunt-pointed  scissors ;  scissors  curved  on  the  flat ; 
two  pairs  of  volsella  forceps ;  dissecting  forceps ;  a  liberal 
supply  of  pressure  forceps  ;  arterj'  forceps ;  sponges  in  holders ; 
rectum  speculum  :  syringe;  Piwjuelin's  cautery :  ligatures. 

Chirved  ncciMes  in  holders  may  lie  retfuired. 

The  Operation.— The  patient  is  prepared  in  the  unmner 
describeil  on  page  069,  is  anii-sthetised,  and  is  place<l  in  the 
lithotomy  position,  the  lower  limbs  being  secured  by  means 
of  Clover's  cnitch. 

A  good  light  is  required,  and  at  least  one  thoroughly 
eflScicnt  assistant.  The  left  forefinger  is  passed  into  the 
rectum,  and  the  position  of  the  coccyx  is  defined ;  a  curved 
sharp-pointed  bistoury  is  now  introduced  into  the  rectum 
by  the  side  of  the  left  Hnger,  and  is  made  to  cut  directly 
backwards  and  j)recisely  in  the  median  line.  In  this  way 
aU  the  soft  parts  between  the  rectum  and  the  coccyx  are 
cleanly  and  completely  divided.  The  lateral  incisions  are  now 
made.  The  position  of  each  will  depend  upon  the  distance 
between  the  growth  and  the  margin  of  the  anus.  Whenever 
possible,  these  lateral  incisions  should  be  nuide  through  the 
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1i<*i>iis  niMnlirano.     W'lien  the  ;^ai>wtli  lirtually  rcaolios  the 
aniis,  tlit'V  must  uriit'ci'ssity  be  made  thnniLrli  the  skin. 

Each   mcision    is   commnnf^ed    liohind,   at    tli<'    jmstcrior 

■  wonml  already  niado,  and  is  canned  Imldly  into  the  isi-hio- 
ret-tttl  fossa.  The  currfsjunidiiig  biittoek  is  steadied  and  lie!d 
aside  as  the  cut  is  ham^  made.  All  bleeding  |X)ints  are  at 
once  s«Mzed  with  pressure  forceps. 

The  finger,  thrust  into  the  incision  on  each  side,  will 
reaflily  sej>arate  the  rectum,  cxeept  at  the  insertion  of  the 
levator  ani.  The  fibres  of  that  muscle  must  be  tlivi<led  with 
scissors.  The  two  lateral  incisions  arc  crescentic,  and  are  so 
carried  round  the  liowel  as  to  meet  iu  fnmt.  As  each  one 
is  finished,  and  as  the  separation  on  each  side  and  Ijehind  is 
completed,  the  deep  wound  oiUsidc  the  rectum  tlitis  left  by 
the  scalj)el  and  the  finger  is  j)lugged  with  ii  sponge. 

•  The  lateral  and  posterior  parts  of  tlie  rectuui  arc  thus  freed. 
The  next  step  is  the  difHcult  one  of  separating  the 
Ixywel  fix»m  its  anterior  connections.  In  the  ease  of  a  male 
subject,  this  is  much  facilitated  by  having  a  full-sized 
ctitheti'r  passed  into  the  urethra,  and  held  in  the  |)osition 
of  the  stuff  iu  lithotomy.  In  the  female,  the  finger  intro- 
duced from  time  to  time  into  the  vagina  will  aflord  valuable 
guidance.  Tlie  portion  of  tlie  bowel  already  detached  is  held 
by  an  assistant,  who  draws  it  (iownwards.  Tin,-  surgeon 
proceeds  to  separate  the  gut  from  its  anterior  <-onnoetions 
by  uiotins  of  blunt-pointed  sei.s.sors,  aided  liy  the  left  fore- 
finger. A  digital  examination  per  rectum  and  jier  vaginam 
■  from  time  to  time  will  assist  in  estimating  the  position  of 
the  line  of  separi>.tion. 

When  the  rectum  has  been  freed  all  round  well  above  the 
upper  limits  of  the  dLsea.se,  the  gut  is  cut  across  transversely 
by  scissors.  The  division  should  Iw  made  cautiously  luid  in 
sections,  and  all  bleeding  vessels  are  st^ciired  at  once  with 
pressure  force|»s.  These  forceps  serve  also  to  maintain  a 
hold  upon  the  divided  intestinal  wall.  The  wound  cavity 
is  now  syTinged  out  and  dried.     The  sponges  in  the  ischio- 

»  recta',  fossa  are  removed,  and  the  ve.s,sels  held  by  the  pressure 
forceps  are  secured  as  re(iuii"ed  ;  some  will  have  been  already 
closed  by  pressure,  others  can  be  dealt  with  by  torsion,  and 
the  remainder  bv  iiu'ature. 
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The  luemorrliAge  varies  a  great  deal ;  but  as  the  chief 
bleeding  vessels  are  situated  in  the  wall  of  the  bowel,  they 
are  readily  secured.  Such  venous  oozing  as  exists  will 
usoaOy  yield  to  pressure,  and  in  any  case  will  cease,  more 
or  less  completely,  when  the  body  is  put  out  of  the  lithotomy 
position. 

The  use  of  the  cautery  should  be  avoided  wbentver 
possible.  It  obscures  the  anatomical  details  of  the  parts, 
involves  sloughing,  and  necessitates  much  after-contraction 
of  the  wound. 

Much  difi'erence  of  opinion  exists  as  to  the  manner  in 
wliich  the  operation  should  be  completed.  Volktnann  and 
others  advise  that  the  mucous  membrane  should  be  dniwn 
down,  and  attached  to  the  skin  at  the  anal  nuirgtn  by  means 
of  a  close  row  of  sutures.  Harrison  Cripps  strongly  con- 
demns this  proceeding.  He  states  that  the  stitches  are  sure 
U)  give  way ;  that  so  long  as  they  hold  they  prevent  a  free 
«lischarge  from  the  woimd,  and  permit  spaces  to  form  outside 
the  bowel. 

Those  whit  ftxlvise  the  suturing  of  the  divide<l  ports  claim 
that  the  woun<l  surface  is  thus  greatly  diminished,  that  the 
duration  of  tiie  after-treatment  is  shortened,  and  that  the 
tendency  to  strictiu-e  is  obviated.  That  the  slow  closure  of  a 
long  tract  in  the  rectum  by  the  process  of  granulation  may 
lea«l  to  stricture  cannot  be  denied. 

Ball  [loints  out  that  a  great  deal  depends  upon  the 
miuiner  ui  which  the  sutures  are  intnxluced.  If  the  skin  and 
the  iiiiirj,'iu  of  the  gut  be  merely  sutured  together,  then 
pout  lies  will  certainly  form  outside  the  bowel,  and  the  hold 
of  the  sutures  will  be  sliglit.  If,  on  the  other  hand,  the 
threa*ls  be  passed  deeply  through  the  surrounding  pelvic 
structures  as  well  as  through  the  skin  and  nuicous  mem- 
brane, then  the  stitches  will  be  scarcely  able  to  cut  their 
way  out,  and  no  ](f)r'ki'ts  f<ir  pus  can  lie  left  outside  the  lK>wel 

In  connci-tioii  with  this  subject,  it  is  impossible  to  avoid 
drawing  attention  to  the  excellent  results  obtained  by  Mr. 
Cripps,  which  compare  very  favourably  with  the  results 
obtained  by  many  Gennan  surgeons  who  carry  out  tlie  plan 
of  suturing. 

The  operation  as  above  describetl  applies  to  the  removal 
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qI  the  whole  circumference  of  the  bowel.      It  flitters  in  no 
^hsfntial  |i!irt,icular  when  a  part  only   of  the  circumfercnce 
is  remove*!. 

»It  is  needless  to  say  that  no  more  should  be  removed  than 
consistent  with  a  free,  complete,  and  jirojKT  excision  of  the 
growth,  and  that  the  preservation  of  any  part  of  tlie  anal 
margin  is  always  desirable. 

For  these  partial  operations,  which  are  often  more  difficult 
than  the  complete  procedure,  a  large  iluck-bill  specuhim  will 

ta  rule  be  found  useful. 
The  median  posterior  incision  should  always  be  made 
enevcr  the  growth  approaches-  the  hinder  wall  of  the 
bowel.  It  must  be  confessed  that  the  results  of  the  partial 
operations  have  not  been  very  satisfactory,  juid  the  surgeon 
must  feel  perfectly  rimrideiit  in  the  wisdom  of  tlK>  course  he 
has  marked  out  before  he  proceeds  to  remove  the  growth, 
and  to  leave  a  considerable  part  of  the  circumference  of  the 
bowel  behind. 

If,  however,  only  a  httlo  of  the  anal  margin  can  be  pre- 
served, the  amount  of  the  after-contraction  is  considerably 
lessened. 

The   After-treatment. — The  parts  should  be  well  dried, 

^pd  then   freely  dusted  with   iodoform.      A  pad  of  wool  is 

placed  over  the  anus,  and  retained  in  position  by  a  T-bandage. 

Tliis  pafl  is  only  of  service  to  support  the  |)erineuin,  and  to 

absorb  such  blood  »md  fa-cal  matter  as  escape. 

Xo  rectal  phig  is  necessary,  nor  is  there  any  advantage  in 
inserting  a  tube.  The  anus  will  lie  found  to  be  [nitulous 
enough.  Pain  may  be  relieved  by  hypodermic  injections  of 
morpVua. 

There  will  probably  be  retention  of  urine. 
The  patient  should  lie  upon  the  back,  with  the  shoulders 
well   raised,  and   every    facility   should   be  afforded  ft)r   free 
drainage. 

^^  After  the  first  twenty-four  hours  the  T-bandagc  naay  be 
flfijcarded,  and  the  discharge  collected  by  a  large  pad  of  cotton- 
wool |)laced  beneath  the  buttocka  Any  ban<lage  only  tends 
to  retain  discharge,  and  to  prevent  reiwly  access  to  the  parts. 
On,  or  soon  after,  the  third  day  the  discharge  from  the  wound 
will  probably  be  copious. 


mt  oPBMATirg  sumoskT. 

The  after-ueatrneDt  consists  in  the  most  scmpolooii  dean- 
Iiimml  Tho  cafie  will  re<|iiire  tlie  exclusve  senrioee  of  one  or 
possibly  two  nunes.  The  wound  sboald  be  tir^mted  with  a 
munu  wenk  antiseptic  solution  ercTT  three  or  four  hoiir^ 
This  should  be  directed  upon  the  part  by  an  irrigator 
thro«nn<;  a  lar;^  and  gentle  streanu  The  fluid  is  collected 
in  a  kidney-shaped  receiver,  or  is  allowed  to  escape  through 
siK-h  a  hole  in  the  bed  as  is  proirided  in  certain  special  beds 
for  fractured  thigh. 

After  each  washing,  the  part  is  dried  and  dustecl  with 
iodofimn,  creolin  powfler,  or  like  application.  It  should  be  a 
matter  of  duty  with  the  nurse  that  no  smell  arises  from  the 
woimiL 

If  the  bowels  do  not  act  spontaneously,  an  aperient  may 
be  given  on  the  fifth  or  sixth  <lay. 

Tlie  parts  iiiiisf  l>e  irrijrate*l  after  each  action  of  tho 
bowels. 

As  soon  iL'-  ila-  jMititht  i.s  alrle,  tin-  use  of  a  daih' hi]>-l>ath 
will  be  found  <>f  service,  so  kmg  as  care  is  taken  that  n<> 
auiHcuIar  etlort  is  made  by  the  ]Mtient  in  moving  into  or 
from  the  l>«tL 

The  j»atieiit  should  keep  in  bed  imtil  the  deep  part  of 
the  wound  is  soimd,  and  the  surfiu^c  portion  is  granidating. 

At  the  end  of  two  or  three  weeks  the  rectum  should  be 
examined  for  stricture.  If  any  evidence  of  narrowing  lie 
ibrthcoming,  a  bougie  should  lie  uitroduced,  and  should  be 
subswpiently  passed  ever}'  other  day,  s*")  that  an)'  further  con- 
trwlion  rnay  be  prevente<l.  The  use  of  the  bougie  niay  have 
to  \>e  continued  occasionally  for  many  months  after  the 
operation. 

The  incontinence  of  fa-ces  and  flatus  is  at  first  absolute, 
but  after  a  period  of  from  eight  to  ten  weeks  some  control 
over  the  anus  returns.  In  thirt\'-six  recorded  cases  collected 
by  Mr.  (."ripps,  defieeation  l)ecanie  normal  in  twenty-three 
instances ;  feces  could  l>e  retaineii,  wlien  not  too  fluid,  in 
"six  cases ;  and  in  only  seven  instiujces  did  the  inconvenionco 
persist. 

Results. — ^Ir.  IWl,  in  his  admirable  work  on  "  The  Rec- 
tum and  .i\jnis,"  has  collected  175  cases  of  excision  of  the 
recUua,  which  show  a  mortality  of  Itto  per  cent     Mr.  L'rippa 
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has  performed  the  operation  in  thirty  cases,  with  only  two 
deaths — a  death-rate  of  less  than  7  per  cent 

In  general  terms  it  may  be  claimed  for  the  operation  that 
in  those  who  recover  from  the  immediate  etiects  it  prolongs 
life  and  increases  the  patient's  comfort.  With  regard  to  the 
question  of  cure,  the  operation  of  excision  of  the  rectum 
occupies  the  same  position  as  is  held  by  like  operations  for 
malignant  disease.  Cases  of  cure — or,  rather,  of  non-recur- 
rence of  the  growth  after  periods  of  years — are  reported,  and 
also  many  instances  in  which  the  progress  of  the  disease 
has  been  distinctly  arrested.  As  in  other  parts  of  the  body, 
these  successes  depend  upon  early  operation,  complete  re- 
moval, ready  healing  of  the  wound,  and  good  health  in  the 
patient. 


part  ^. 

OPERATIONS  ON   THE  HEAD    AND 

SPINE. 

CHAPTER   I. 

Operations  on  the  Skull  and  Brain. 

The  operations  here  dealt  with  include  those  carried  out  for 
the  relief  of  depressed  or  splintered  fracture  of  the  skull,  for 
the  evacuation  of  pus  or  blood  between  the  dura  mater  and 
the  bone,  for  the  removal  of  cerebral  tumours,  for  the  evacu- 
ation of  abcesses  of  the  encephalon,  and  for  the  removal  of 
foreign  bodies  (such  as  bullets)  from  within  the  skuL 

No  especial  description  is  needed  of  the  operation  carried 
out  in  certain  cases  of  epilepsy. 

In  the  present  category  is  included  the  operation  of  open- 
ing the  frontal  sinuses,  and  of  trephining  the  antrum  of  the 
mastoid. 

The  term  trephining  is  not  used  alwa3rs  in  a  very  precise 
sense.  In  the  operation  wliich  is  usually  termed  "  trephining 
for  depressed  fracture  of  the  skull "  the  trephine  is,  in  many 
cases,  not  used,  but  the  necessary  opening  in  the  skull  is 
made  by  removing  loose  fri^ments,  or  by  cutting  away  pro- 
jecting parts  of  the  bono  with  Key's  saw,  the  chisel,  or  the 
rongeur. 

The  various  operations  which  are  now  performed  upon  the 
brain  constitute  one  of  the  most  remarkable  elements  in  the 
surgery  of  the  century. 

Anatomical  Points.  —  PoHitum  of  the  Sutures.  —  The 
bregma,  or  point  of  jimction  of  the  coronal  and  sagittal 
sutures,  is  in  a  line  drawn  vertically  upwards  from  a  point 
just  in  front  of  the  external  auditory  meatus,  the  head  being 
in  normal  position.     The  lambda,  or  pqint  of  junction  of  the 
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Iiuni')«ioui  :iiui  Mcittal  «itnz«:».  Iie>  in  tiit^  miiitOe  Inie.  aboizK 
two  iiu'he!»  xdA.  ""hp^-H^nartwrs  afa*>v<^  rhe  •>*<-rpiciil  pmcnbe- 
ram-f*.  Tli«  junbdoiri  ^ntnn^  is  ctizij  ii>pr«»enE«d  by  tin? 
apn^r  i:w<>-i:hirri»  or  a  line  'bavn  from  the  Lunfy^  to  the 
ap*>x  or  i;h»i  outMroiii  ppx»-»*«. 

The  -im)!!!!!  ••naiP*  Ii»-*  ikl>>n^*  Iin«*  lirkwn  ipytn.  the  bp^zma 
to  che  aii«iiile  or  th»^  zT'n>nuuii?  an^k.  (•&  chi»  line,  tf  a  -^px 
abonc  on  x  levi^i  «rirli  the  external  acsriLir  pco^^eas  of  ths 
mmul  rM>nf.  an<l  lii^mt  one  im-h  uui  ;»  h*^'  i:«hiiui  that 
pr»)«:»rM».  is  nhtr  po;rii>tL  The  sinnimt  ot  the  ^nantoxB  satnre 
i»  one  ini'h  ami  thnHi-qnarters  above  the  zyzoma 

27i<«  Thu-lciifjm  of  *'ln'  ShiM  varies  areatly.  n»>t  onlr  in 
different  pana  ot'  the  same  ^kaH.  bat  al*j  in  <>i>rr«spoii«linj; 
poru  in  different  indiridnalaL  The  averaize  thickness  k  ocke- 
tifth  ot  an  inch.  The  thickest  p«rt3  are  at  the  occiphal  pn^ 
tnberance  t  where  the  aection  mav  measnre  half  an  inckli  the 
mastoid  proi^es<«.  and  the  Inwer  part  o(  the  frontal  bone.  The 
bone  over  the  interior  o>?cipital  fbtiae  is  very  thin.  vhOe  it  is 
thinneftt  ov«rr  the  ^piamons  booe.  Here  the  bone  mar  be  no 
thi'-k-jr  in  parts  than  a  visitins-cani  The  skull  Ls  als«} 
thinri.tr<i  ovrr  th»'  *iniises  and  the  firrooves  tor  the  menin:^^ 
vessels.  I"  i.-?  Lmp«jrrant  to  remember  in  trephininir  that  the 
inner  tahi'-  i.s  not  alway-  parallel  vrith  the  outer. 

JTi"  Ml' It  fit-  yfoHi.n^ftnil  Ai-fffif  Ls  a  tremi^-nt  S4Miroe  of 
blff«-<i;n'_'  ;irr»-r  fracture  ot'  the  ski  ill.  The  Tes.>iel  havimr  passed 
thr"<i;:h  rh--  t<>r:itu»n  *pinosnm. <livid»:-<  into  two  branches;  the 
anteri'jr— rhe  lartftfr — nms  upwanis  a<-ross  the  anterior  in- 
terior ;tri'jl*-  -it  the  [>arietal  h^^ne ;  the  pof>terior  runs  l>ackwards, 
with  ;t  h'.'rizi'ntiil  ••w.-ep.  across  the  s<:}uamous  bone. 

Thf  Krari'  h<-N  '>t  the  artery  are  more  fre«^uentlv  ruptured 
than  rhe  tnink.  :in<l  a  !a<?eration  of  the  vessel  as  it  crosses  the 
anr»r;i>r  an^rl*-  "t  fh"^  parit;tal  U>ne  is  ver\-  '^omnion. 

77.-.  R.I. It'll.,..'  ..f  tf.M  Hniiii  '<.  th"  Sk'iU. — Into  tliis 
8ul)jt:<;t  if  i.s  iim»ei»-»>ary  to  ent»r  in  a  Uiok  like  the  prt-sent. 
It  !.-»  nee«ll.-»s  to  *;iy  that  in  deulini:  with  troubles  involvinij 
th»;  Iniiii  V.  n'  f>n.<i>e  loali.-iation  is  aU-ess»^ntiaL 

The  iliagram  shown  in  Fig.  4l«i  depicts  the  relations  of  the 
chiff  -iinirvs  and  o^n volutions.  :t>  detined  by  Dr.  Reid.  As 
in  the  foll'-winir  p;iires  allusion  will  often  Ite  made  to  "  Reid's 
base  line."  it  nuiv  U-  Si»id  that  this  is  a  line  drawn  across  the 
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J.B,  conmiil  (Uturo ;  b,  bregma :  f,  external  angular  procen :  H,  lonibdit ;  H.o, 
Umbdoid  (Utore ;  j,  pterion :  m,  moHttjid  prooeat ;  x,  pwietol  anuneuoe :  ty.k, 
ly^^r,  anterior  and  poaterior  limbs  of  Sylvian  fiarare  ;  w,  n/  u,  flnure  of  Rolando; 
A.V.C,  A.P.c,  afCcnainK  frontal  and  asi-endine  parietal  oonrolutiont ;  s.F.s,  t.F.a, 
•nperior  and  inferior  frontal  Hulci ;  I  f.o,  2  r.c,  '.i  r.c,  frontal  convolutiona ; 
S.T-S.8,  Buperior  and  iufprior  teniporo-sphenoidal  sulci;  1  T-8.C,  2 T-s.c,  .'1  T-s.o, 
temporo-nphxiioiilal  oiuvohitionii ;  i.P.8,  intniparietal  suture :  g.p.i,  «Dperior 
parietal  lobule;  s.K.c,  •upnimarKiuol  convolutiou;  ▲.o,  angular  gynu:  p.o.P, 
paiicto-occipital  UaoDre ;  o.L,  occipital  lobe. 
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inch  and  a  quarter  hohind  the  extemal  ai>j,'iilfir  process 
(Fig.  416,  F)  to  a  point  threo-(|iiarters  of  an  inch  below  the 
most  prominent  part  of  the  parietal  eminence  (x).  The  first 
c-quarters  of  an  inch  of  the  line  will  represent  the  main 
ire,  and  the  rest  of  the  line  will  indicate  the  horizontal 
limb.  The  ascending  limb  will  start  from  the  anterior  end 
of  the  line  indituting  the  main  tissnro,  and  run  vertically 
upwards  for  alxmt  one  inch  (Fig.  416,  sy.x). 


'iVEUATlVE   SUUGEBY. 


The  Fiwure  of  Rolattdo. — From  the  base  lino  draw  two 
vertical  lines  upwards — one  (Fig.  -iie,  a  b)  from  the  depression 
in  front  of  the  meatus,  and  another  (c  d)  from  the  posterior 
border  of  the  mastoid  process  at  its  root.  There  is  thus 
formed  a  four-sided  figure,  boimded  above  and  below  by  the 
midiiui  line  and  the  horizontal  liiub  of  the  Sylvian  Hssure 
rc'S per; lively,  and  iu  front  and  bfliind  by  the  two  vertical  lines. 
A  diagonal  line  (D  K)  drawn  from  the  posterior  sujwrior  angle 
to  the  anterior  inferior  angle  of  the  space  will  be  over  the 
fissure  of  Rolando. 

The  situation  of  the  chief  convolutions  is  indicated  in  Fig. 
416.  In  this  matter  the  surgeon  should  consult  Professor  A. 
Frazer's  atlmirable  "  Guide  to  Operittious  on  the  lirain." 

TREPHINING    IN    FU.\CTURE   OF  THE  SKULU 

Instruments  Required. — Tvcpliines  of  various  sizes;  a 
quill ;  a  trei>liiai'  brush  :  a  jmir  ol'  Hey's  saws  ;  a  suiall  pair  of 
bone-cutting  forcejis ;  slender  chisel  and  mallet ;  a  pair  of  gouge 
forceps,  such  as  Hopkins's  rongeur  (Fig.  417);   an  elevator; 

periosteal  ruglue;  ne- 
crosis forceps ;  scaliiols; 
dis.secting,  pressure, 
and  artery  forceps ; 
scissors;  dressing  for- 
ceps ;  fine-toothed  for- 
ceps, and  tine  scissors 
for  the  dura  uiater; 
small  tenaculum  or  slender  curved  needle  in  a  handle  for 
bleeding  vessels ;  probe  ;  needles  and  sutiu-es. 

Trephuies  are  made  in  various  sizes ;  one  with  a  crown 
three-quarters  of  an  inch  in  diameter  is  the  most  convenient 
The  so-called  "  old-pattei-n  "  trephine  is  shown  in  Fig.  418.  It 
is  the  form  of  instrument  still  usually  employed  in  Great 
Britain.  American  surgeons  largely  employ  the  conical 
trephine  or  Gait's  trephuie  (Fig.  419).  It  is  clnimed  that  the 
instrument  is  steadier  and  safer,  since  it  is  almost  impossible 
for  it  to  be  driven  on  to  the  brain  when  the  last  portions  of 
the  inner  table  give  way  une.xpectedly.  This  accident  has 
happened  with  the  old- pat  tern  trephine.  Horsley  employs  a 
trephine  for  operations  upon   the   brain   which  is  provided 
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with  a  very  convenient  handle.  It  has  also  sur^h  a  thin 
cutting  edge  thitt  tho  buttuns  of  bone  vvliuu  rcjilaci'tl  fit  much 
better  tlian  when  cut  by  the  more  substantial  instrument. 

The  rongetir  is  of  great  service  in  cutting  away  projecting 
rims  of  bone,  and  in  smoothing  sharp  edges. 

A  tine  chisel  may  be  employed  for  the  same  purposes  by 
those  who  are  familiar  with  the  use  of  this  instniment. 

All  the  mstruiiit'Utii  must  be  scrupulously  clean,  and  are 


Fig.  41S.— OLD-PATiEB!f  TBF.pinyi.  Tig.  419,— ooxicAt  nutPBcn. 

placed  in  a  tray  containing  a  1  in  20  solution  of  carbolic  acid 
some  little  time  before  the  ojicration  is  commenced. 

Preparation  of  the  Patient, — The  head  is  shaved,  then 
washed  with  soap  and  water,  and  scrubborl  with  a  nail-brush. 
It  is  next  washt-d  with  etlier,  and  linally  with  a  1  in  20 
solution  of  carbolic  acid.  Lint  soaked  in  this  solution  is 
placed  over  the  scalp,  and  is  kept  moistened  and  in  place 
imti!  the  surgeon  is  ready.  In  operations  that  lU'e  not  of  an 
urgent  character  this  cap  of  earbolised  lint  should  be  worn  for 
some  twelve  hours  before  the  operation.  Such  preparation  is 
possible  in  most  cases  of  operation  upon  the  brain. 

The  head  is  conveniently  supported  upon  a  sand-bag 
covered  with  thin  macintosh  sheeting. 

Chloroform  will  be  tlie  ana'sthctic  probably  selected.  In 
some  cases  of  <lepre'ssed  fracture  no  ann'sthctic  is  required. 

The  Operation. — When  any  wound  already  exists,  the 
fracture  is  exposed  by  enlarging  it  as  rei|uired.  When  the 
scalp  is  soimd,  a  semilunar  flap  may  he  rai.sed,  the  free  end 
of  which   points  vertically   downwards.     It  should    form  a 
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x\  be  so  pl:iiine<l  as  •■ 


curve,  ami  be  so  pl:iiine<l  as  t«  avoid  the  mam  Rcaip 
arli'i-ios. 

( )r  a  V-shaped  incision  may  be  eiiijdoyed,  with  the  apex  of 
the  V  pointiii<j  downwards.  Iii  any  I'liso,  llie  flap  slioidd  be  of 
ample  size.  Tlio  old-fashioned  friicial  incision  is  most  iuoon- 
vonicnt.  Four  small  flap  result,  which  have  to  be  held  out  of 
the  way,  and  the  after-adjustment  of  the  wound  Ls  tedictiis 
and  complt'.x. 

A  weak  part  will  he  left  where  the  four  Haps  meet,  and 
this  spot  will  probably  be  just  over  the  centre  of  the  fraolure. 

The  incision  sliuidd  be  carried  at  ouee  down  to  the  l>one, 
and  the  pericranium  having  been  detached  with  a  curved 
ruwine,  tho  Hup  as  it  is  turned  up  will  lie  composed  of  all  the 
soft  parts  coverini^  the  skull. 

A  long  silk  suture  shoidd  be  inserted  into  the  free  end  or 
apex  of  the  flap,  and  by  moans  of  this  thread  the  fliip  is  drawn 
up,  and  held  out  of  the  wa}'. 

The  bleeding  from  the  scalp  tissues  is  usually  fre*'.  'flie 
more  conspicuous  blcetling  {wints  are  neatly  secured  by 
pressure  forceps  ;  sponge  pressure  will  ohei'k  mere  oozing. 

The  fracture  is  now  exposed  and  examined.  It  may  be 
found  to  be  at  once  possible  to  intro<luco  an  elevator  lieneath 
the  <lcpressed  bone,  and  to  elevate  it.  Fragments  at  the  i^une 
time  may  often  be  readily  removed  by  means  of  droesiug 
forceyis  or  necrosis  forceps. 

In  other  cases  a  rim  of  projecting  bone — belonging  to  the 
sound  psirt.  of  the  skull — may  be  removed  with  a  narrow 
chisel  and  mallet,  or  with  Hey's  saw,  or  with  the  gouge 
fon'eps,  ami  a  little  sjmce  is  at  once  pro\-ided  between  the 
bones  which  will  allow  of  im  elevator  lieing  ininKlucetL  In 
raising  the  depresse<l  bone,  it  is  ntxnlless  to  say  that  the 
elevator  must  l>e  supjHirted  ujtou  the  sound  jwirt  of  tl»e  skull 

Sometimes  when  the  bone  is  much  conaninuted  one  frag- 
ment will  be  found  to  be  so  tilte<l  outwards  that  it  o*n  be 
seized  imd  removed,  and  through  the  gap  thus  left  the 
elevator  or  the  blade  of  the  dressing  forceps  or  n«<-r«^ 
fotveiw  c»m  l>e  intro<luoed. 

In  a  comi>aratively  few  cases  the  trephine  will  be  needed. 
The  centre-pin  of  the  instniraent  is  pnnnided  alH>ut  one- 
sixteenth  or  one-tenth  of  an  inch,  and  is  tirmly  lixed  by  the 
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raw ;  the  crown  is  then  applied  to  the  sound  bone  near  to 
lie  fractiire.  As  a  rule,  it  is  so  applied  that  two-thirds  or 
hree-fourths  of  the  circle  will  be  upon  the  sound  skuO,  and 
ihe  remaining  third  or  fourth  over  the  fractured  area.  The 
«phine  should  not  be  placed  so  far  over  the  injured  area  as 
>  produce  trouble  by  jarring  any  fragment  which  may  be 
ing  in  contact  with  the  dura  mater. 

The  point  Is  bored  into  the  bone,  and  then  the  trephine  '» 
ia<le  to  cut  into  the  skull  by  light  sharp  movements  from 
ft  to  right,  and  from  right  to  left. 

At  first  the  instrument  may  be  steadied  by  the  left  fore- 
inger,  which  rests  upon  the  skull.  As  soon  as  a  groove  has 
>een  cut  all  round,  the  pin  inuy  be  withdrawn,  and  the  instru- 
ent  will  be  found  to  maintain  a  steady  hold  of  the  part. 
fhe  pressure  must  be  evenly  maintained  throughout,  and  will 
9  found  to  be  chiotly  exercised  when  the  hand  is  turned 
om  left  to  right  (the  supination  movement).  At  first  the 
l)one-dust  is  dry,  but  as  soon  as  the  dense  outer  table  is  cut 
through  it  becomes  soft  and  blowly.  As  the  trephine  enters 
ihe  diploe  the  softer  character  of  the  resisting  medium  is  at 
oce  recognised. 

The  wound  in  the  bone  must  be  kept  constantly  clear  of 
lust  by  frequent  irrigation,  and  the  use  of  the  trephine-brush 
Br  the  quilL  The  trephine  itself  is  rinsed  in  a  warm  ear!)ohc 
>lution  from  time  to  time,  to  free  it  from  ddhris.  Those  who 
ftve  only  experimented  with  the  dry  skull  of  the  cadaver 
ill  be  surprised  at  the  ready  manner  in  which  the  trephine 
juts  its  way  into  the  living  bone.  The  depth  uf  the  groove  in 
he  skull  must  be  estimated  from  time  to  time  with  the  quill, 
jiasmuch  as  the  skull  Ls  spheroidal,  it  is  exceedingly  difficult 
make  the  groove  of  equal  depth  all  round.  The  shallower 
>arts  must  be  especially  cut  down  to  the  level  of  the  deeper 
tarts,  by  bearing  pressure  upon  the  bone  at  the  points  where 
he  division  has  been  less  complete.  As  the  inner  table 
penetrated,  increased  caution  must  be  exercised,  and  still 
ore  care  is  needed  when  once  the  groove  has  been  ex- 
nded  right  through  the  skulL  It  must  be  remembered  that 
he  bone  will  probably  be  of  unequal  thickness  even  over  the 
iniall  area  covered  by  the  trephine. 

When  the  groove  is  of  sufficient  depth,  the  disc  of  bone 
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may  lie  removed  by  gently  rocking  the  trephine  to  and  fro 
•while  it  is  still  in  position,  or  by  cautiously  introducing  an 
elevator  at  a  spot  where  the  bone  is  entirely  divided.  Not 
infrequently  the  disc  of  bone  can  be  grasped  with  forceps, 
and  lifted  out.  In  any  case,  some  little  jxirtion  of  the  iimei 
table  will  have  to  be  broken  through. 

Should  any  portion.s  of  the  inner  table  be  left  behind, 
they  can  be  removed  by  the  elevator  or  the  cutting  gouga 

In  removing  largo  discs  of  bone  it  is  important  that  the 
dura  mater  be  carefully  stripped  from  the  inner  table  as  the 
button  is  being  cautiously  lifted  up  with  the  elevator. 

The  trephine  disc,  as  woU  as  any  fragments  of  bone  subse- 
quently removed,  shoul<l  be  at  once  put  in  a  china  receptacle 
containing  a  warm  solution  of  corrosive  sublimate  (1  in  2,000), 
and  maintained  at  a  temperature  of  100**  F. 

In  the  case  of  a  pimotured  fracture  it  is  well  to  employ  an 
inch  trephine,  and  to  let  the  pin  of  the  instrument  fall  near  to 
the  puncture,  in  order  that  the  whole  of  the  damaged  area 
may  be  removed,  and  the  po.ssibly  wide-spreading  com- 
minution of  the  inner  table  be  fully  exposed. 

If  in  any  case  the  hole  made  is  not  sufficient  for  the 
purpose,  it  may  be  enlarged  by  means  of  Hey's  saw,  the 
rongeur,  the  chisel,  or  a  fresh  application  of  a  smaller  trephine 
to  an  adjacent  segment  of  bone. 

In  all  cases  every  spUnter  and  loose  tragment  of  bone  must 
be  cautiously  removed.  Depressed  frjigments  which  still 
retain  a  hold  upon  the  sound  bone  are  left  in  position  after 
they  have  been  elevated. 

The  etlges  of  the  opeuing  in  the  bone  are  finally  smoothed 
off  with  the  rongeur  or  the  lilo  edge  of  the  elevator. 

The  treatment  of  any  haemorrhage  that  may  arise  is  dealt 
with  on  page  707. 

The  trephine  disc,  and  any  other  fragments  of  bone  which 
have  been  preserved,  are  replaced  as  near  as  possible  in  aitu. 

Should  they  be  too  small  to  fill  up  the  gap,  they  may  be 
perforated  with  the  centre-pin  of  the  trephine,  placed  with  one 
portion  of  their  edge  in  contact  with  the  sound  bone,  and 
sutured  to  the  scalp  by  passing  a  catgut  thread  through  the 
perforation,  as  advised  by  Dr.  W.  Keen.  If  a  large  gap  be 
still  left  after  the  afljuslment  of  the  available  fragment.'',  some 
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mirgeons  recommend  the  pulverising  of  the  smaller  bone  frt^- 
tnents,  and  the  dusting  of  them  over  the  exposed  dura  mater. 

The  flap  or  flaps  of  scalp  are  now  brought  into  place  by 
silkworm-gut  sutiu-es,  and  drainage  is  secured  by  introducing 
a  bunch  of  fine  catgut  threads  here  and  there  between  the 
stitches.  The  skin  is  well  cleansed,  a  moist  sponge,  dusted 
with  iodoform,  is  placed  over  the  part,  to  keep  the  catgut 
drains  moist,  and  to  absorb  any  ilischarge ;  and  over  this  may 
be  placed  a  pad  of  gauze  which  has  been  wrung  out  in  a 
suitable  antiseptic  solution.  The  whole  dressing  is  secured  by 
means  of  a  tight  flannel  bandage.  If  small  drainage-tubes  or 
half  drainage-tubes  be  employed  in  the  place  of  catgut 
drains,  a  dry  dressing,  composed  of  Tillmann's  linen  or  of 
cotton-wool,  may  bo  employed.  When  many  fragments  of 
bone  have  been  replaced  in  the  skull  wound,  drainage  with 
catgut  is  safer. 

Complications. — When  the  dura  mater  has  been  wounded, 
it  should  be  carefuUy  sutured  with  the  finest  catgut  whenever 
possible. 

Hsemorrhage  throughout  the  course  of  the  operation  may 
be  free,  but  it  seldom  gives  much  trouble.  Oozing  from  the 
diploe,  as  a  rule,  soon  ceases  spontaneously.  Shoidd  one  of 
the  diploic  veins  have  been  cut  across,  and  bleed  persistently, 
in  spite  of  sponge  pressure,  a  little  of  the  bone  tissue  around 
the  divided  vessel  may  be  crushed  into  the  mouth  of  the  open- 
ing by  means  of  the  point  of  an  elevator.  Bleeding  from  the 
dura  mater,  if  obstinate,  may  need  to  be  checked  by  a  fine 

K»lgut  ligature.    The  vessel  will  have  to  be  picked  up,  most 
robably,  by  means  of  a  delicate  tenaculum. 

Hsemorrhage  from  the  middle  meningeal  artery  is  dealt 
with  on  page  709. 

If  bleeding  take  place  from  a  sinus,  pressure  should  at 
once  be  applied  by  means  of  a  piece  of  fine  Turkey  sponge  or 
lint  Mr.  Jacobson  points  out  that  bleeding  from  even  a  large 
venous  sinus  is  readily  arrested  by  quite  moderate  pressure. 
The  piece  of  sponge  or  lint  may  need  to  be  kept  in  position 
for  some  time,  and  in  extreme  cases  ha.s  been  left  in  ailu  for 
two  or  three  days.  In  several  instances  hsemorrhage  from  a 
sinus  has  been  arrested  by  lateral  hgatures,  and  cases  are  re- 
corded in  which  lacerations  of  both  the  superior  longitudinal 
(  t  2 


708 


OPERATIVE   SUBGEBY. 


sinus  and  of  the  lateral  sinus  have  been  successfully  treated 
by  these  means. 

"Certain  precautions  must  b&  observed,"  writes  Dr.  Nan- 
crede,  "when  the  fraoture  is  near  a  sinus  which  we  suspect 
has  been  wounded  by  depressed  fragments.  Thus  the 
trephine-cut  must  be  planned  so  as  to  give  access  to  any 
bleeding  point  rather  than  merely  to  admit  easy  elevation  of 
the  fragments.  One  is  often  tempted  to  draw  out  a  long  frsig- 
ment  driven  some  distance  beneath  sound  bone,  whose  con- 
cealed extremity  lies  in  close  proximity  to  a  large  sinus, 
possibly  womiding  it.  .  .  .  In  sueh  case  it  is  far  safer  to 
trephine  over  the  site  of  the  concealed  extremity  of  bone, 
when,  if  its  withdrawal  is  followed  by  hemorrhage  from  a 
wound  of  the  siims,  ijistant  compression  may  be  etlcctcd." 

When  in  certain  cases — probably  cases  of  operation  for 
disease — it  appears  imperative  to  trephine  over  a  sinus,  two 
smaller  trephine  discs  should  bo  removed  from  either  side 
of  the  sinus,  and  the  intervening  bridge  of  bone  be  then 
cautiously  cut  away. 

The  After-treatment  is  considered  on  page  718. 

TREPHINING   FOR   MIDDLE   MENINGEAL   HiEMORRHAGE. 

The  whole  subject  of  hremorrhage  from  the  middle  menin- 
geal artery  has  been  thoroughly  dealt  with  by  Mr.  Jacobson  in 
a  most  able  article  published  in  the  Guy's  Hospital  He/xniit 
for  1886.  So  fur  as  operative  interference  is  concerned  in 
cases  of  intra-cranial  haenjorrhage,  it  is  practically  limited  to 
blood  collections  arising  from  nipturo  of  this  arterj'. 

The  artery  crosses  the  anteriur  inferior  aiigh  of  the  parietal 
bone  at  a  point  one  inch  and  a  half  behind  the  external 
angular  process  of  the  frontal  bone,  tmd  one  inch  and  three- 
quarters  above  the  zygoma.  These  measurements  apply  to 
the  adult  skuU.  Mr.  Jacobson  advises  that  the  centre  of  the 
wound  mode  for  the  trephine  should  be  on  a  spot  one  inch 
and  a  half  behind  the  extf^nial  angular  process,  and  one  inch 
above  the  zygoma. 

Kronlein  recommends  the  foUowuig  guides  for  the  applica- 
tion of  the  trephine  {Deutsche  Zeitm-hrift  fur  Chirwrgie. 
1886,  Hefte  3  imd  4).  Unless  specially  contra-indicated  by 
some  very  decided   localising  symptoms,  which  point   to  a 
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collection  of  blood  pressing  upon  a  detinite  centre,  the 
trepUine-holes  should  be  determined  as  follows: — A  Une  is 
drawn  around  the  skull  at  the  level  of  the  upper  margin  of 
the  orbit,  and  is  throughout  parallel  with  Reid's  base  line 
(Fig.  420).  (See  also  page  701.)  The  trephine  is  first  placed 
at  a  spot  upon  this  line,  which  is  from  one  inch  and  a  quarter 
to  one  inch  and  a  half,  according  to  age  and  the  size  of  the 
head,  behind  the  external  angular  process  of  the  frontal  bone 
p(Fig.  420,  A). 

Should  the  opening  reveal  no  lilood  clot  and  no  bleeding 
vessel,  a  second  trephine-hole  is  luiwie  upon  the  same  line, 
just  below  the  parietal  eminence,  and   at   a  point  where  a 

■  vertical  Une,  carried  up  from  the  posterior  border  of  the 
mastoid  process,  bisects  the  horizontal  line  already  indicated 
(Fig.  420,  B). 

When  any  external  injury  or  fracture  of  the  skull  exists, 
this  should  be  first  explored.  The  hemorrhage  will  very 
probably  be  found  beneath  the  damaged  bone,  and  one  opera- 
tion may  suffice  to  elevate  depressed  fragments,  and  to  allow 
extravasated  blood  to  escape. 

I       In  many  cases  no  anassthetic  is  required. 
The  operation  of  opening  the  skull  is  carried  out  precisely 
in  the  muniiLT  idreiuly  indicated. 
The  clot,  when  exjK>sed,  is  removed  by  forceps,  or  a  small 
•coop,  aided  by  free  in-igation. 
If  bleeding  continue,  any  accessible  vessels  in  the  dura 
mater  should  be  secured  by  catgut  ligatures,  passed  by  means 
of  a  fine  curved  needle.      Single  bleeding  points  have  been 
I  checked    by  a  touch  from  a  red-hot  probe.     Bleeding  from 
the  trunk  of  the  middle  meningeal  artery,  as  it  lies  in  its  bony 
eaaal.  may  be  arrestud  b}'  plugging  the  canal  with  wax  or  a 
little  strip  of  gauze,  or  a  thread  of  catgut  well  softened. 
More  general  oozing,  or  such  haemorrhage  as  arises  firom 
Inaccessible  sources,  may  be  dealt  with  by  the  application  of 
jre  to  the  skidl,  or  by  pressure  maintained   by  plugging  the 
wound  with  antiseptic  gauze.     In  a  few  instances  a  ligature  of 
^^he    external  or    common   carotid   artery   has  been  deemed 
^piecessary,  and  has  been  carried  out  with  success. 

The   operation  is  cour  Inded   as  already  described.    The 
luestion  of  drainage  is  ulUidcd  to  on  page  707.     It  is  possible, 
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sinus  and  of  the  lateral  sinu 
by  these  means. 
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according  to  Fliihrer,  rebounds  at  an  angle  equalling  that  of 
incidence,  and  becomes  embedded  iu  the  !>rain  about  one  inch 
above,  below,  in  front  of,  or  behind  the  point  of  bone  struck, 
according  to  the  direction  pursued  by  the  balL  If  the  probe 
show  that  the  cerebral  mass  has  been  completely  travereed, 
and  that  the  ball  has  struck  the  bone,  a  large  counter-opening 
is  to  be  made,  the  membranes  carefully  incised,  and  the  ball 
Hrst  sought  for  in  the  positions  which  the  abo»'e-menLioned 
rule  of  Fluhrer  would  indicate.  If  neither  ecchjTnosis  nor  a 
deeper-seated  hardness  indicate   the  presence  of  the  missile 
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&t  this  point,  careful  methodical  search  must  be  made  in 
various  directions,  remembering  the  possibility  of  the  ball 
having  lost  so  much  of  its  initial  velocity  that,  instead  of  pene- 
trating the  brain  liy  its  rebound,  it  may  be  merely  Ijdng  be- 
tween the  dura  uiaf.or  and  the  cerebrum,  from  which  point  it 
may  gravitate  out  of  reach,  if  the  brain  be  carelessly  de- 
pressed or  manipulated.  In  other  words,  the  periphery  of  the 
space  exposed  by  the  elevation  of  the  membrane  should  be 
carefully  scrutinised,  unless  local  ecchymosis  or  manifest  pene- 
tration of  the  brain  exists. 

"  When  the  ball  has  been  found  and  extracted,  and  its  track 
carefully  disinfected,  there  remains  only  the  drainage  of  passive 
made  by  the  missile. 
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"  A  fine  antiseptic  thread  is  to  be  attached  to  one  end  of 
the  gravity  prolie,  when  the  opposite  extremity  must  be  mtm- 
duced  at  the  wound  entjance,  and  the  instrument  withdra^^ii 
through  the  trephine  opening,  leaving  the  thread  in  the  ball 
track.  By  attaching  a  fine  rubber  drainage-tube  to  this  thread, 
the  tube  can  be  readily  drawn  through  the  track." 

Tlio  flaps  of  scalp  tissue  are  now  brought  into  place,  and 
the  operation  completed  as  already  described  (page  707). 

Should  the  ball  not  be  discovered,  the  exploration  will  have 
at  least  provided  for  efficient  drainage,  and  for  the  disinfection 
of  the  truck  made  in  the  brain.  In  straightforward  cases,  where 
the  ball  is  found  but  a  short  distance  beneath  the  skull,  ita 
exposure  and  removal  by  forceps  become  a  very  simple  matter. 
Arrangements  for  suitable  drainage  should  be  made. 

The  after-treatment  of  these  cases  will  be  conducted  upon 
the  lines  indicated  in  page  718,  especially  in  so  far  as  they 
concern  cases  of  abscess  of  the  braiu  treated  by  operation. 

TREPHININQ   FOK   ABSCESS   OF  THE    BRAIN. 

When  the  abscess  of  the  brain  is  the  result  of  injury,  or 
depends  upon  the  lodgment  of  a  foreign  body,  the  situation  of 
the  external  lesion  and  the  nature  of  the  symptoms  may  serve 
to  indicate  the  probable  position  of  the  purulent  collection. 

In  any  case,  when  the  trephine  has  been  placed  over  the 
most  probable  spot,  and  no  abscess  has  been  exposed,  the 
necessity  for  multiple  trephining  may  be  obviated  by  the  use 
of  a  slender  aspirating  needle  att^iched  to  a  large  h^'podermic 
s}Tinge.  If  the  needle  be  thomughly  disinfected,  it  may  be 
pushed  into  the  brain  at  many  points,  and  may  reach  many 
different  levels.  It  has  been  shown  that  such  an  examina- 
tion can  do  but  little  harm.  The  needle  must  be  pushed  in 
in  a  direct  lino  at  each  examination.  There  must  be  no  lateral 
movement  of  it,  and  no  attempt  to  pass  it  from  one  jioint  of 
the  brain  to  another  without  removing  it  and  re-introducing 
it  The  piston  of  the  syringe  must  be  repeatedly  withdrawn 
during  the  exploration.  An  abscess  of  the  brain  is  usually  at 
least  as  large  us  a  walnut,  and  may,  of  course,  be  of  much 
greater  size. 

In  many  instances  the  abscess  of  the  cneephalon  is  de- 
pendent upon  suppurative  disease  of  the  middle  ear.    The 
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pus  in  these  cases  is  very  commonly  found  in  the  tcmporo- 
sphenoidiil  lolx?,  aud  next  in  l'rei|uency  in  the  cerebellum. 
It  is  estimated  that  three  abscesses  will  be  found  in  the 
cerebnim  to  one  situated  in  the  cerebellum. 

Mr.  Barker  states  that  nine-tenths  of  the  abscesses  in  the 
temporo-sphenoidal  lobe  occupy  a  space  three-fourths  of  an 
inch  in  diameter,  whose  centre  is  one  inch  and  a  half  above 
and  the  .same  distance  behind  the  centre  of  the  external  audi- 
tory meatus  (Brit.  Med.  Jmirn.,  1887,  voL  i.,  page  407). 

Tlie  abscess  of  the  tcmporo-sphenoidal  lobe  is  usually 
found  (according  to  Mr.  Barker's  researches)  between  two  lines 
drawn  at  right  angles  to  Reid's  base  line.  These  lines  are 
about  one  inch  and  a  quarter  apart ;  one  passes  through  the 
meatus,  the  other  about  one  inch  and  a  quarter  behind  that 
opening  (Fig.  420,  xx). 

The  trephine  should  be  introduced  in  the  centre  of  the 
space  marked  out  by  these  two  lines,  and  at  a  distance  of  about 
one  inch  and  a  quarter  above  the  base  line  (Fig.  420,  c). 

A  needle  introduced  through  such  an  opening  should  be 
thrust  inwards,  forwards,  and  a  little  downwards. 

Dr.  Birmingham  has  suggested  that,  in  order  to  avoid  the 
lateral  sinus  in  all  circumstances,  the  opening  in  the  skuU 
should  be  made  a  little  higher  up  than  is  here  indicated 
(Brit.  Med.  Jawni..  September  20th.  1890). 

In  dealing  with  an  abscess  of  the  cerebellum,  the  best  spot 
to  select  is,  in  the  adult,  one  inch  and  a  half  behind  the  centre 
of  the  meatus,  and  one  inch  hplow  the  base  line  (Fig.  420,  E). 

The  Operation  for  Cerebral  Abscess. — The  trephining  is 
carried  out  in  the  manner  alreatly  described.  In  dealing  with 
an  abscess  in  the  tcmiiaro-sphenuidal  lol>e,  a  triangular  flap, 
with  its  base  above  and  behind,  will  be  foimd  to  be  convenient. 
This  is  held  up  by  means  of  a  ligature  inserted  into  its  apex. 

The  dura  mater  is  exposed,  and  will  usually  be  found  to 
be  without  pul.sation,  and  to  bulge  into  the  trophino-liole. 
This  change  in  the  membrane  is  a  certain  sign,  not  necessarily 
of  pus,  but  of  increased  intra-cranial  tension. 

The  dura  mater  is  incised  with  the  scalpel,  and  is  then 
opened  by  the  aid  of  fine  scissors  and  delicate-toothed  forceps. 
Tlio  division  shoidd  be  so  made  as  to  render  the  subsequent 
closure  of  the  rents  with  sutures  possible.    A  crucial  incision 


714 


OPERATIVE    SURGERY. 


will  probably  be  the  most  convenient.  The  aspirating  needle 
having  been  introduced  and  pus  discovered,  the  next  step  is 
to  insert  a  pair  of  slender  sinus  forceps  by  the  side  of  the 
needle,  and  to  thus  enlarge  the  track  along  which  the  pus  may 
«8cap& 

Along  the  passage  thus  made  a  drainage-tube  of  india-rubber 
or  of  silver  is  introduceiL  Mr.  Barker  advises  a  silver  tube, 
provided  with  a  proper  flange  or  shield,  and  of  the  diameter 
of  a  No.  8  catheter.  The  length  of  tube  within  the  skull 
should  measure  about  one  inch.  The  tube  must  be  secured 
in  place  by  sutures.  The  flap  is  now  adjusted,  but  the 
sutures  must  be  omitted  at  the  apex  of  the  flap,  so  that 
the  trephine-hole  may  not  be  entirely  covered  up,  but  that 
there  may  be  every  opportunity  offered  for  the  escape  of 
matter. 

The  wound  is  now  cleaned,  dust«d  with  iodoform,  and 
covered  with  a  dressing  of  loose  gauze.  The  part  should  be 
frequently  irrigated. 

The  tube  will  require  to  be  removed  and  cleaned  once  or 
twice  a  day,  as  it  soon  becomes  blocked  with  soft  cerebral 
granulation  tissue.  The  tube  will  be  gradually  shortened,  and 
the  surgeon  should  not  be  in  great  haste  to  remove  it  finally, 
since  a  re-accumulation  of  pus  may  occur.  It  will  probably 
have  to  be  retained  for  two  or  three  weeks. 

If  a  branch  of  the  middle  meningeal  artery  be  exposed  in 
the  trephine-hole,  it  should  be  secured  between  two  ligatures 
before  the  membrane  is  divided. 

The  Operation  for  Cerebellar  Abscess. — The  trephin'mg 
is  conducted  upon  the  same  lines.  The  point  for  the  insertion 
of  the  trephine  has  been  already  indicated  (Fij^.  420,  e). 
Mr.  Barker  recommends  that  the  point  be  reached  by  means 
of  an  incision  parallel  with  Beid's  base  line,  and  half  an  inch 
below  it.  The  cut  starts  from  the  posterior  border  of  the 
mastoid  process,  and  extends  backwards  for  two  inches. 
Through  this  incision  the  superior  curved  line  of  the  occipital 
bone  is  exposed. 

All  the  soft  parts,  together  with  the  pericranium,  are 
peeled  downwards  with  a  rugine  until  the  inferior  carved  line 
is  reached.  Care  must  be  taken  not  to  wound  the  trunk  of 
the  occipital  artery.    The  spot  already  indicated  as  most  suited 
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for  the  iutroduction  of  the  trephine  wi]l  lie  just  below  the 
latter  line.  The  bone  here  is  very  thin.  The  lattTuI  sinus 
lies  opposite  to  the  superior  curved  line  above  and  the 
mastoid  process  in  front.  The  spot  for  the  trophine  is  a  little 
behind  and  below  the  mastoid  foramen.  The  bone  may  be  re- 
moved with  the  trephine,  or,  if  more  convenient,  with  the  gouge. 

The  dura  mater  is  incised,  the  needle  is  employed,  and  the 
abscess  is  ojieued  and  drained  in  the  manner  already  de- 
scribed (page  714).  If  the  skin  and  soft  parts  on  being  released 
are  found  to  overlap  the  trejiliine-hole,  they  must  be  divided 
in  such  a  way  as  to  leave  the  latter  quite  clear. 

Mx.  Barker  recommends  that  as  soon  as  the  bone  is  exposed 
it  is  well  to  examine  the  mastoid  foramen.  If  pus  have 
foimd  its  way  along  the  groove  of  the  lateral  sinus,  it  may 
induce  symptoms  akin  to  those  of  cerebellar  abscess,  and  an 
examination  of  the  foramen  may  reveal  jius  escaping,  since 
that  opening  leads  direct  into  the  groove  for  the  sinus. 

A  BuflBcient  enlargement  of  this  foramen  to  allow  of  free 
drainage  may  render  further  operation  imnecessary. 


TREPHINING   FOB  CEREBRAL  TUMOUR. 

On  May  r2th,  1885,  a  pa])er  in  every  way  remarkable  was 
read  before  the  Royal  Medical  and  Chirurgical  Society  by  Dr. 
Hughes  Bennett  and  Mr.  Godlee.  In  this  communication  an 
accoimt  was  given  of  the  accurate  diagnosis  and  the  successM 
removal  of  a  tumour  of  the  brain.  The  oj>eration  was  per- 
fonned  on  November  25th,  1884.  The  patient  lived  four 
weeks.  The  account  of  the  case  forms  an  admirable  exposition 
of  scientific  precision  and  surgical  acumen. 

From  this  case  cerebral  surgery  as  a  practical  measure 
may  be  said  to  date. 

In  the  autumn  of  1888  Dr.  Macewen,  of  Glasgow,  in  an 
address  delivere<l  before  the  British  Medical  Association,  gave 
an  account  of  a  series  of  successfid  operations  which  he  ha<l 
pertbrmed  upon  the  brain  or  its  meninges.  Among  these 
cases  was  one  of  removal  of  a  "syphilitic  tumour"  from 
the  precentral  lobe.  The  operation  had  been  performed  in 
June,  1883,  and  the  patient  made  a  good  recovery  {Lancet, 
August  11th,  1883). 

Tliese  pioneer  operations  were  rapidly  folliiwe<l  by  many 
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Others.  The  further  development  and  elaboration  of  the 
details  of  cerebral  surgery  depend  mainly  upon  the  genius  of 
Mr.  Victor  Horsley,  whose  work  in  this  depixrtment  of  practice 
has  been  brilliant  and  of  infinite  value.  In  a  paper  published 
in  the  Br'Uiak  Medical  Journal  for  i)ecember  6th,  1890,  Mr. 
Horsley  gives  a  table  of  no  less  than  forty- four  cases  of 
operation  upon  the  brain  performe«l  by  himself.  Out  of  this 
number,  ten  died. 

A  very  remarkable  and  successfiil  case  of  the  evacuation 
of  a  sub-tontorial  hydatid  tumour  is  recorded  by  Dr.  Maunsell 
{New  Zealand  Med.  Jmi/m.,  April,  1889). 

The  trephino-hole  was  made  in  the  occipital  bone  below 
the  superior  curved  line. 

The  following  account  is  based  mainly  upon  Mr.  Horsley's 
instructions  and  descriptions  of  various  operations,  and  es- 
pecially u|)on  his  articles  in  the  lirifliih  Medical  Journal  for 
October  !)th.  188G,  and  April  23rd,  1887. 

Instruments  Required. — In  addition  to  the  instruments 
already  mentimiwl  an  used  in  trephining  (page  702),  the  fol- 
lowing are  employed ; — Very  large  trephines  with  a  diameter 
of  1 J  or  2  inches ;  a  circular  saw  worked  on  a  Bonwill's  surgical 
engine  ;  strong  bone-cutting  forceps  ;  fine  curved  needles  and 
a  needle-holder  for  suturing  the  dura  mater  ;  wire  serres-fines ; 
scoop  or  enucleator  ;  sharp  spoon  ;  Horsley's  flexible  knife. 

Preparation  of  the  Patient.— The  hearl  is  shaved  and 
cleaned  as  already  described  A  cup  of  lint  soaked  in  a  1  in 
20  carbolic  solution  is  worn  over  the  s<'alp  for  at  least  twelve 
houra  before  the  operation.  The  situation  of  the  growth  is 
marked  out  upou  the  scalp,  and  after  the  anaesthetic  has  been 
administered,  this  surface-marking  is  transferred  to  the  skull 
by  boring  small  holes  here  and  there  with  the  finest  trejihine 
pin.  Very  strict  antiseptic  precautions  must  be  observed 
throughout. 

The  AmcMhetic. — A  hypodermic  injection  of  morphine  is 
administered,  in  suitable  dose,  one  hour  before  the  ojM?ration, 
The  aiucsthetic  advised  is  chloroform,  on  the  ground  that  it 
uiduces  less  cerebral  excitement.  The  morphine  h/ts  the 
effect  of  contracting  the  arterioles  of  the  central  nervous 
system,  and  hence  of  lessening  htcmorrhage.  At  the  same 
time,  it  allows  less  chloroform  to  be  given. 
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The  Scalp  Incisions. — A  single  flap  is  raised,  the  outline 
of  wliifh  is  a  shallow  curve.  It  is  tree  beiow,  and  is  so 
planned  as  to  avoid  the  main  scalp  arteries,  uiid  to  permit  of 
free  drainage  when  the  patient  is  recumbent.  The  pericranium 
is  separated  by  the  ruginc  over  the  area  exposed,  and  is  turned 
back  together  with  the  other  structures  of  the  scalp.  All 
bleedini,'  must  be  arrested  before  the  trephine  is  applied. 

The  Exposure  of  the  Brain.— This  is  ettected  by  the 
large  trephines.  An  opening  may  l)e  mode  at  the  two  extremes 
of  the  area  to  be  removed,  and  the  intervening  bridge  of  bone 
may  then  be  divided  by  means  of  liey's  saw  or  the  chisel  and 
mallet  The  dura  mater  during  the  process  will  be  protected 
by  a  thin  metal  spatula.  All  the  bone  fragments  removed  are 
preserved  in  the  manner  already  described  (page  706). 

The  dura  mater  is  now  divided  around  about  four-fifths  of 
the  margin  of  the  aperture  in  the  bone.  The  incision  is  made 
about  one-eighth  of  an  inch  from  the  bone,  so  as  to  leave 
room  for  suturing.  The  incision  may  l>e  conveniently  com- 
menced with  the  sealjKjl,  and  with  slender  blunt-pointed 
scissors. 

All  arteries  lying  in  the  line  of  the  proposed  incision  must 
be  tied,  and  this  is  most  readily  done  by  passing  the  liga^^ 
ture  with  a  fine  curved  needle  in  a  handle.  The  brain  is 
now  exposed,  the  flap  of  dura  mater  being  held  aside  by  a 
suture  passed  througii  its  margin. 

The  Removal  of  the  Tumour.— Incisions  into  the  brain 
must  be  clean  cut,  be  vertical  to  the  surface,  and  be  directed  into 
the  corona  radiata  when  necessary,  so  as  to  avoid  damage  to 
fibres  coming  from  other  portions  of  the  cortex.  The  growth 
may  be  enucleated  by  means  of  Horsley's  flexible  knife,  or  by 
a  scoop  or  sharp  spoon.  In  all  coses,  adherent  or  altered  dura 
mater  must  be  excised. 

When  a  portion  of  brain  has  been  cut  away,  the  miderlying 
cerebral  tissue  soon  bulges  up,  and  obliterates  the  hollow  left 
by  the  loss  of  substance. 

Hiemorrhage  from  the  brain  tissue  is  seldom  troublesome. 
The  arterioles  for  the  most  part  run  perpendicular  Ui  tlie 
cerebral  surface.  Most  of  the  bleeding  is  soon  checked  by 
sponge  pressure.  Failing  this,  the  application  of  very  fine 
pressure  forceps  should  be  tried.     For  this  purpose  Nuuneley's 
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artery  forceps  have  been  employed,  but  more  convenient  and 
lighter  are  serres-fines  of  wire.  The  actual  cautery  should 
never  be  employed  to  arrest  bleeding  from  the  brain.  Exten- 
sive divisions  of  surface  blood-vessels  may  be  avoided  by 
lifting  them  out  of  the  sulci  between  the  convolutions, 
and  replacing  the  pia  mater  after  the  tumour  has  been 
removed. 

The  treatment  of  bleeding  from  large  menmgeal  arteries 
and  also  from  the  venous  sinuses  has  been  already  alluded  to 
(page  707). 

The  Closure  of  the  Wound. — The  flap  of  dura  mater  is 
brought  into  place,  and  is  secured  to  the  un wounded  part  of  the 
membrane  by  a  few  fine  catgut  sutures  ;  space,  however,  must 
be  left  for  drainage.  The  bone  discs  and  portions  of  skuli 
removed  by  the  saw  are  now  arranged  and  secured  in  the 
manner  already  described  (page  706). 

This  step  can  only  be  taken  when  the  dura  mater  is  intact. 
If  any  of  the  brain  area  be  left  uncovered,  it  is  unwise  to 
attempt  to  replace  the  lost  pieces  of  bone.  The  scalp  flap  is 
now  brought  into  ^ilace  and  secured  by  silkworm-gut  sutures, 
room  being  allowed  for  drainage.  The  drainage-tube  reaches 
to  the  surface  of  the  wound  in  the  brain,  and  is  placed  at  tlie 
most  dependent  part  of  the  wound  when  the  patient  lies 
supine.  This  tube  is  retained  only  for  twenty-four  hours.  A 
voluminous  antiseptic  dressing  is  then  applied. 

THE   AFTER-TREATMENT  OF  CASES   OF  TREPHININO. 

The  patient  is  kept  absolutely  at  rest,  and  the  room  occupied 
should  be  perfectly  quiet  The  head  is  kept  a  little  raised.  The 
wound  is  dressed  upon  ordinary  surgical  principles.  In  cases 
of  fracture,  or  in  cases  of  trephining  for  epilepsy,  etc.,  where 
no  lesion  of  the  dura  mater  exists,  draining  by  catgJit  will 
suffice.  In  cases  of  trephining  for  the  removal  of  a  brain 
tumour,  or  the  evacuation  of  a  cerebral  abscess,  drainage  with 
a  tube  is  necessary.  In  the  former  case  the  tube  is  retained 
for  twenty-four  hours  only ;  in  the  latter  it  is  retained  until  the 
abscess  cavity  has  practically  closed,  and  is  shortened  as  often 
as  required.  In  a  few  instances  of  intra-cranial  suppuration 
a  second  opening  in  the  skull  may  be  necessary  to  ensure 
perfect  drainage. 
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If,  after  the  reinovftl  of  the  drainage-tuhe  in  any  case, 
lin  and  throbbing  in  the  wound  be  compluincd  of,  and  if 
the  scalp  flap  appear  to  be  raised  up,  it  may  be  necessary  to 
reopen  the  track  of  the  drainage  -  tube  to  allow  pent-up 
discharges  to  escape. 

■  Sutures  may  be  removed  at  any  time  after  the  fifth  or 
sixth  day,  or  bo  retained  as  long  as  appears  needful  If  a 
Lernia  cerebri  form,  it  can  best  bo  treated,  so  far  as  my  own 
experience  goes,  by  means  of  a  pad  of  gauze  and  wool,  kept 
consUintly  wet  with  absolute  alcohol  The  surface  of  the 
protrusion  hardens,  and  forms  a  species  of  scab  or  cuticle, 
which  in  time  becomes  quite  tough,  and  affords  an  efficient 
covering  to  the  exposed  brain. 

The  patient  will  need  to  remain  in  bed  until  the  wound  is 
soundly  healed.     From  two  to  three  weeks  will  represent  an 

■Average  time. 

K       The  diet  is  such  as  is  advised  after  any  grave  operation. 


CRANrECTOMV. 


Tl»e  operation  so  named  has  been  advised  and  has  been 
carried  out  with  success  by  Professor  Lannelougiie,  of  Paris 
(^L' Union  Medicale,  July  8th,  1890).  It  is  employed  in  cases 
of  microcephaly  and  some  other  conditions,  such  as  hyper- 
ostosis due  to  congenital  syphilis,  and  hydrocephalus  with 
thickening  and  premature  closure  of  the  skull ;  and  consists 
in  the  excision  of  a  strip  of  the  skull,  with  the  idea  that  by 
tliis  means  an  obstacle  to  the  natural  growth  of  the  enfeebled 
brain  is  removed.  As  an  American  surgeon  expresses  it,  the 
operation  is  intended  to  allow  the  growing  brain  more  "  elbow 
room."  Craniectomy  is  obviously  applicable  to  only  quite 
young  children.  Up  to  the  present  time  most  of  the  subjects 
operated  upon  have  been  under  the  age  of  five  years.  In 
M-  Anger's  case  the  child  was  an  idiot  of  eight  years  old. 
One  of  Mr.  Horsley's  patients  was  seven.  Dr.  Keen  objects 
to  the  term  "craniectomy,"  and  proposes  that  of  "  linear  cranio- 
tomy." 

The  vertex  of  the  skull  is  expu.sed  by  means  of  a  single 
incision  in  its  long  axis.  A  narrow  strip  of  bone  is  then 
removed  from  the  parietal  bone,  close  to  the  sagittal  suture. 
In  V>otli   of   Professor   Lannelongue's  first  ca.ses  the  excision 
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eoneemwi  the  left  i)ODe,the  left  side  of  the  iknll  being  smaller 
than  the  right.  The  strip  of  bone  is  paalld  vith  the  sagittal 
eatuze,  and  its  inner  margin  is  a  finger's-breadth  from  the 
median  line,  so  as  to  avoid  damage  to  the  soperior  longita- 
dinal  sinus.  The  length  of  the  piece  removed  eaieqwoda  to 
the  antero-posterior  measurement  of  the  parietal  b<»a  The 
width  of  the  strip  is  a  quarter  to  half  an  inch.  The  bone  is 
remored  hy  a  small  trephine.  assisti'<l  bj  b(me-«utting  fiMcepa. 

The  incision  in  the  scalp  is  made  in  such  a  way  as  not  to 
eorreapond  to  the  incision  in  the  bone.  The  dura  mater  is 
not  opened.  The  excision  of  bone  may  be  extended  into  the 
frontal  or  the  occipital  bones,  bridges  of  bone  being  left  to 
earn'  the  coronal  and  iambdoid  sutures.  The  scalp  wound 
is  closely  imited  by  sutures.  No  drains  other  than  catgut 
drains  are  required.  The  operation  is  apt  to  be  attended  by 
considerable  shock. 

Dr.  W.  W.  Keen  exposes  the  skull  through  a  slight  flap, 
and  divides  the  bone  by  means  of  special  bone-cutting  forceps 
which  are  a  moditication  of  Hoffinann's  forceps.  His  first 
operation  occupied  one  hour  and  a  quarter,  but  with  the 
lorceps  the  procedure  can  be  completed  in  thirty  minutes. 

Mr.  Horsley  also  employs  a  flap,  but  removes  the  bone 
with  a  trephine  and  bone-cutting  forceps  {Brit  Med.  Jou/m., 
September  12th,  1891). 

M.  Lannelongue  in  a  more  recent  paper  (Rev.  Mens,  d 
Mai.  de  I'En/ance,  May,  1891)  brings  forward  twenty-eight 
cases  of  craniectomy — twenty-Hve  by  himsell'  and  three  by 
other  French  surgeons.  Out  of  this  niunber  there  was  one 
death.  In  a  large  number  of  the  patients  a  great  improve- 
ment followed  the  operation. 

In  addition  to  the  linear  craniectomy  M.  Lannelongue  now 
carries  out  a  eraniectomie  d  lavibeaux,  in  which  the  bones  of 
the  skull  are  s  •  cut  as  to  produce  os.seous  flaps  of  various 
chapes,  such  as  the  U-shape,  V-shape,  or  T-shape 

Dr.  Keen  has  carried  out  the  operation  in  three  cases.  He 
bas  collected  eight  examples  of  the  operation.  SLx  of  these 
are  not  included  in  M.  Lannelongue's  list  In  two  cases 
death  followed  speedily.  Of  the  six  that  survived,  there  bus 
been  in  four  a  verj*  decided  improvement,  while  in  two  the 
after-history  of  the  cases  is   incomplete.     In  all  the  cases 
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rapid  healing  followed  {Med.  News,  November  29th,  1890 ;  and 
Amer.  Joum.  of  the  Med.  Seiencea,  June,  1891).  Mr.  Horsley 
has  operated  in  two  cases ;  one  patient  was  improved,  and  one 
died  {Brit.  Med.  Jowm.,  September  12th,  1891). 

There  are  thus  thirty-six  cases  recorded  up  to  the  present 
time,  with  four  deaths. 

TREPHINING  THE  FRONTAL  SINUSES. 

The  frontal  sintises  are  opened  up  with  the  trephine  in 
certain  cases  of  disease  of  the  lining  membrane  of  those 
cavities,  and  especially  in  such  affections  as  are  associated 
with  occlusion  of  the  infimdibulum. 

In  cases  of  necrosis,  also  attended  by  the  retention  of 
foetid  pus,  this  operation  has  been  carried  out  with  success. 

These  cavities  are  absent  in  the  infant,  are  very  small  in 
children,  and  hardly  have  an  existence,  from  a  surgical  stand- 
point, until  after  puberty. 

A  single  vertical  incision  is  made  down  to  the  bone  in  the 
median  line  of  the  forehead.  It  will  commence  at  the  root  of 
the  nose,  and  measure  about  an  inch  or  an  inch  and  a  hal£ 
The  pericranium  having  been  divided  and  turned  back,  a 
trephine  of  suitable  size  is  appUed  to  the  anterior  wall  of  the 
sinus.  The  opening  can  be  subsequently  enlarged  by  means 
of  the  rongeur  or  the  chisel  and  mallet. 

The  subsequent  treatment  of  the  case  will  depend  upon 
the  condition  found.  Diseased  mucous  membrane  may  be 
scraped,  retained  secretions  are  allowed  to  escape,  necrosed 
fragments  are  removed,  the  opening  into  the  nose,  if  occluded 
or  insufBcient,  is  reopened  or  enlarged. 

The  cavity  may  very  often  be  drained  from  the  nose,  or 
partly  from  the  nose  and  partly  from  the  surface  wound 


«  « 


*» 


CHAPTER    n, 

Trephtsing  the  Mastoid  Antrum. 

This  little  operation  is  called  for  in  those  cases  of  suppura- 
tive disease  of  the  middle  ear  in  which  the  pus  has  spread  to 
the  mastoid  process,  and  being  retained,  is  producing  more  or 
less  serious  symptoms. 

The  operation  does  not  consist  of  merely  opening  the 
nearest  cells  of  the  mastoid  process,  or  of  driving  a  boring 
instrument  vaguely  into  that  bone,  but  is  represented  by  a 
deiinite  and  precise  opening  of  the  space  known  as  the 
antrum  of  the  mastoid  Into  this  central  cavity  the  mastoid 
cells  open,  and  it  is,  moreover,  in  direct  communication  with 
the  cavity  of  the  tympanum. 

The  bono  can  only  be  efficiently  drained  when  this  par- 
ticulaur  cell-space  is  opened  up. 

The  operation  is  therefore  not  so  much  a  "  trephining  of 
the  mastoid  cells  "  as  an  opening  into  the  mastoid  antrum. 

Anatomical  Points. — In  the  inCeint  the  mastoid  as  a  dis- 
tinct process  has  no  existence  ;  but  in  the  mastoid  segment  of 
the  petrous  bone  is  a  single  air-cell,  the  mastoid  antrum,  which 
communicates  by  a  large  opening  with  the  posterior  part  of 
the  tympanum.  Its  outer  wall  is  very  thin,  and  thus  it 
happens  that  in  infants  pus  in  the  antrum  can  very  readily 
reach  the  surface,  or  be  still  more  readily  evacuated  by  opera- 
tion. A  small  incision,  extending  some  two  lines  into  the 
bone,  is  all  that  is  necessary.  Across  the  roof  of  the  antrum 
at  this  period  runs  the  petro-squamous  suture.  About  the 
second  year  the  mastoid  process  becomes  visible.  As  the 
bone  increases,  its  growth  mainly  involves  its  external  parts, 
so  that  as  years  pass  on  the  antrum  becomes  more  and  more 
deeply  placed.  In  a  child  aged  nine  this  cell  is  about 
I  can.  from  the  surface^     At  this  period  no  other  air-cells 
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^xist,  but    at    puberty    an    extensive    series    of  such   cells 

•  develop. 
In  the  adult  the  mastoid  cells  extend  upwards  to  within 
half  an  inch  of  the  teinporo-parietal  suture.  Anteriorly  they 
extend  forwards  over  the  external  meatus.  Posteriorly  they 
cease  abruptly  at  the  masto-occipital  suture,  although  in  rare 
cases  they  are  continued  beyond  that  suture  into  the  occipital 
1      bone. 

■  About  the  centre  of  the  mastoid  spaces  is  the  antnmi. 
It  is  about  the  size  of  a  pea  Its  roof  is  only  separated  from 
the  cranial  cavity  by  a  layer  of  bone  about  1  m.m.  in  thick- 
nesa  The  distance  of  the  posterior  end  of  the  antrum  from 
the  lateral  sinus  is  from  3  to  6  m.m.,  while  its  outer  wall  is 
from  half  to  three-fourths  of  an  inch  from  the  external  sur- 
face of  the  mastoid  process. 

According    to     Dr.    Binningham     (Brit.     Med.    Jov/m., 
September   20th,  1S90),  the  antrum   is  directly   beneath  a 
]K>int  as  near  as   passible   to   the  posterior  margin  of  tht 
meatus,  and  on  a  line  with  the  roof  of  that  aperture.     Accord 
ing  to  the  same  writer,  the  lateral  sinus  starting  from  the  pro- 
tuberance ascends  above  Reid's  base  line,  until  it  reaches  a 
point  one  inch  and  a  half  behind  and  three-fourths  of  an 
inch  above  the  centre  of  the  bony  meatus.     It  here  makes  the 
bend,  and  nms  down  in  front  of  the  posterior  margin  of  the 
B  mastoid  process  about  half  an  inch  behind  the  meatus. 
H        Wilde's  Incision, — This  incision  is  convenient  for  opening 
^nihWBVes  behind  the  ear  and  for  exposing  the  mastoid  pro- 
^  eess.      The  incision  is  quite  vertical,  and  extends  ft«m  the 
apex  of  the  mastoid  to  its  base.     The  apex  of  the  bone  is  the 
H  guide  to  the  position  of  the  incision.     If  the  knife  be  carried 
™  too   far  up,  branches  of  the  posterior  auricular  artery  are 
divided.     The  incision  is  carriecl  well  down  to  the  bon& 

■  The  Opening  of  the  Mastoid  Antrum.— Of  the  many 
"  special  instruments  employed  or  advised  for  this  operation, 

few  have  much  claim  to  serious  consideration. 

P  Drills  of  any  kind  are  to  be  avoided  as  dangerous.  The 
surgeon  has  little  control  over  their  movements  ;  they  are  apt 
to  cut  deeper  than  was  intended,  and  are  most  readily  carried 
beyond  their  mark. 

Trephines    are    clumsy    and  needlessly   destructive.     In 
«  u  2 
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children  the  orthodox  "  mastoid  trephine "  would  cut  away 
the  greater  part  of  the  mastoid  bone.  They  are  not  under 
very  complete  control,  and  there  is  no  indication  conveyed  to 
the  hand  of  the  moment  when  the  antrum  is  reached 

The  instrument  I  have  always  employed  is  a  carpenter's 
gimlet  of  suitable  size.  This  instrument  is  simple,  and  is  very 
enaly  employed.  Its  movements  can  be  regulated  with  the 
greatest  precision,  a  sense  of  diminished  resistance  at  once 
indicates  when  the  antrum  is  reached,  and  the  groove  on  the 
instrument  affords  an  immediate  exit  to  the  pus. 

Many  surgeons  use  a  sharp  gouge.  The  instrument  is 
much  more  serviceable  than  any  form  of  drill  or  trephine,  but 
I  venture  to  think  that  it  is  inferior  to  the  gimlet 

The  parts  having  been  well  cleansed  and  well  washed  with 
a  carbolic  solution  (1  in  20),  Wilde's  incision  is  made.  The 
knife  is  carried  to  the  bone.  The  periosteum  is  turned  aside 
by  means  of  a  rugine. 

An  imaginary  line  is  drawn  through  the  roof  of  die  audi- 
tory meatus  at  right  angles  to  the  line  of  Wilde's  incision, 
and  where  these  two  lines  meet  the  gimlet  is  appUed. 

The  instrument  is  bored  forwards  and  inwards  parallel 
with  the  long  axis  of  the  meatus.  It  is  convenient  to  intro- 
duce a  short  piece  of  pencil  or  of  gum-elastic  catheter  into  the 
meatus  as  a  guide,  and  to  keep  the  gimlet  exactly  parallel 
with  it. 

If  the  instrument  be  direoteil  inwjurds  at  right  angles  to 
the  surface  of  the  skull  at  the  point  indicated,  the  antnun 
will  certainly  l>e  niisstHl.  and  the  lateral  sinus  almost  Jis 
certainly  oj>onetl.  The  direction  followed  by  the  gimlet  is 
therefore  of  the  utmost  iuiportaiu'o. 

In  the  adult  the  antrum  will  l>e  reached  at  a  depth  not 
exocoding  thnH-tifths  of  an  inch.  The  loss  of  resist:uice  and 
tho  esvapo  of  pus  indicate  when  the  cavity  is  opened. 

Tho  giiidet  is  withdrawn,  and  the  ojK'ning  enlarged  to  the 
extern  ilesired  by  means  of  a  sharp  gouge.  If  any  necrosis  be 
present,  tho  gouge  will  need  to  be  lil>erally  employed. 

Tho  timnol  in  the  1  one  ha^-ing  l-een  well  syringed  out.  a 
suital'lo  drainago-tulv  is  inserted,  smd  the  parts  are  well 
dustd  with  iodi'fonii. 

A  lioraoio  tonu-ntation  forms  the  most  suitable  dressing. 
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CHAPTER    III. 

Excision  of  the  Eye-Ball. 

The  Instnunents  Rec[Tiired.  —  Eye  speculum ;  strabismus 
hook;  strabismus  scissors;  toothed  forceps;  blunt-ended 
scissors  curved  on  the  flat ;  small  sponges. 

The  Operation. — The  patient's  head  is  a  little  raised,  and 
the  surgeon  stands  in  front,  facing  the  patient. 

The  speculum  is  introduced  between  the  lids  and  opened. 

With  the  blunt-pointed  scissors  the  surgeon  .snips  through 
the  conjimctiva  just  behind  the  corneal  margin.  The  toothed 
forceps  are  used  to  pick  up  the  membrane  and  to  steady 
the  globe.  The  division  of  the  conjunctiva  is  complete  all 
round. 

By  the  fiurther  use  of  the  scissors  Tenon's  capsule  is  freely 
opened,  and  each  of  the  rectus  tendons  are  then  picked  up  in 
turn  with  the  strabismus  hook,  and  are  divided  close  to  the 
sclerotic  with  the  strabismus  scissors.  It  is  convenient  to 
begin  with  the  external  rectus,  then  to  divide  the  superior  and 
inferior  recti,  and  to  finish  with  the  inner  rectus.  If  the 
speculum  be  now  pressed  back  into  the  cavity  of  the  orbit,  the 
eyeball  starts  forwards.  The  blunt-ended  scissors  curved  on 
the  flat  are  then  introduced  into  the  orbit  to  the  outer  side  of 
the  globe,  and  are  carried  back  until  the  optic  nerve  is 
reached.     It  is  divided  by  one  cut  of  the  blades. 

The  eye -ball  being  drawn  forwards  with  the  fingers,  the 
oblique  muscles  are  divided,  together  with  any  soft  parts 
which  may  still  hold  the  globe  in  place. 

A  piece  of  Turkey  sponge  is  then  pressed  into  the  cavity 
of  the  orbit,  and  is  allowed  to  remain  there  for  a  few  minutes. 

The  first  dressing  consists  merely  of  an  aseptic  .'■pongo 
pressed  into  the  cavity  of  the  orbit,  and  retained  in  position 
by  a  pad  and  bandage.  Tliis  is  taken  <  ut  at  the  end  of  twelve 
hours  or  earlier,  and  the  subsequent  treatment  consists  of  daily 
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irrigations,  and  the  dressing  of  the  part  with  a  pad  of  wool 
soaked  in  boracic  lotion. 

If  the  globe  be  collapsed,  as  is  frequently  the  case  when 
excision  is  carried  out,  the  operation  becomes  a  very  meagre 
afiEair,  scarcely  removed  from  the  humble  procedure  of  de- 
taching a  slough  with  scissors  and  forceps. 

It  is  well  in  these  cases,  however,  to  take  care  to  remove 
the  globe  alone,  and  to  leave  the  muscles  with  as  little  of 
their  substance  displaced  as  possible. 
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CHAPTER   IV. 

Operations  upon  the  Spine  and  Spinal  Cord. 

On  June  12th,  1888,  a  paper  was  read  before  the  Royal 
Medical  and  Chirurgical  Society  by  Dr.  Gowers  and  Mr. 
Horsley,  which  dealt  with  the  case  of  a  man  from  whose 
spinal  cord  a  tumour  had  been  removed  with  success.  This 
paper  may  be  said  to  form  the  foimdation  or  starting-point 
of  the  more  modem  phase  of  spinal  surgery. 

Operations  upon  the  spine  in  certain  cases  of  injury  are  of 
some  antiquity.  In  instances  of  fracture  in  which  broken  or 
displaced  portions  of  bone  were  pressing  upon  the  cord,  the 
injured  region  has  been  exposed,  and  the  fragments  removed. 
This  procedure,  known  usually  as  "  trephining  the  spine,"  was 
attended,  before  the  days  of  antiseptic  surgery,  with  such 
lamentable  results  as  to  cause  the  measure  to  be  regarded 
by  many  as  totally  unjustifiable. 

One  of  the  earliest  of  the  more  formal  operations  was 
carried  out  in  1814  by  the  younger  Cline.  The  patient  died ; 
but  the  method  of  treatment  excited  considerable  notice, 
and  drew  forth  much  adverse  criticism.  A  successful  case 
operated  upon  by  Dr.  Macewen  in  1885  (Brit.  Med.  Joum., 
August  11th,  1888)  marks  a  new  era,  and  since  then  a  large 
number  of  successful  cases  has  been  recorded. 

Dr.  William  White,  of  Philadelphia,  has  given  an  admir- 
able riaume  of  these  earlier  cases  in  a  paper  published  in 
the  Annala  of  Surgery  for  July,  1889.  He  has  collected 
thirteen  recent  examples  of  operation  for  fracture,  with  only 
one  death. 

Operations  upon  the  spine  in  cases  of  paralysis  due  to 
pressure  by  inflammatory  exudations,  or  displaced  or  de- 
formed bone  in  Pott's  disease,  are  of  much  more  recent 
date. 

On  May  9th,  1883,  Dr.  Macewen  removed  the  lammaj  of 
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the  fifth,  sixth,  and  seventh  dorsal  vertebrae  in  a  case  of 
complete  jviraplegia  of  two  years'  duration,  depending  upon 
angular  defonuity  of  the  spine.  The  patient  made  a  complete 
recover}-.  The  number  of  cases  of  like  character  operated 
u^Hjn  since  this  date  has  been  mmierous.  Mr.  Horsley 
n»jK>rts  seven  as  performed  by  himself,  with  one  death  from 
oxhaustion  at  the  end  of  six  weeks  {Brit.  Med.  Joum., 
l>ecemlH?r  5th.  lS90i 

Among  other  cases  to  which  reference  may  be  made  are 
those  of  Mr.  Lane  {Lanctt.  July  5th.  1S90),  Mr.  Herbert  Page 
{Lancet,  December  6th,  1890),  Dr.  William  AVhite  (Annals  of 
Surgery.  voL  ix,  page  425),  and  Kraske  (Centralblait  fikr 
Chirunjif.  Novtmber  25th,  1S90X  Out  of  twenty-three  cases 
collected  by  Mr.  Herbert  Page  {Joe.  cit.\  an  improvement 
more  or  less  considerable  followed  in  about  half  the  case& 
M.  Chipault  (Areh.  Grn.  de  J/rtf.,  December,  1890>  has  brought 
together  thirty-five  cases  of  operation  in  Pott's  disease,  the 
examples  of  improvement  showing  a  somewhat  higher  per- 
centage. 

The  examples  of  operation  for  tumour  have,  up  to  the 
present  time,  Uvn  very  tew. 

The  surv^^.nl  interested  in  this  branch  of  operative  surgery 
should  consult  Thcmbum's  valuable  work  on  "  The  Sursreiy  of 
the  Spinal  Oonl" 

The  Instroments  Sequired.  —  Stout  and  fine  scalpels : 
trephine;  Knie-outting  tbroo{>s ;  nigine:  elevator:  necrosis 
force jvi :  v-hisel  and  mallet :  retractors :  blunt  hooks :  probe : 
Volkmauns  sp«.K>ns:  fine  tenaoulum-p^inted  forceps :  fine 
scissors;  small  curved  neciilos  an«l  ntedle-holder ;  straight 
luwlles  ;  lic-itures  :  sutures,  eco. 

The  Operation. — Chi-:  ot  th^^  most  lu-.nd  acc<xmts  of 
the  ownuioti  is  that  civ-u  bv  l~hr.  William  \Vhite.  and 
it  h;*s  U>.u.  to  a  irr*,a:  ex:<;r.:,  :o".o%ed  in  the  appended 
vusorii'ci.'u : — 

Til-:  v.ricu:  ".its  in  a  vr-'r.:  or  <'.:;ii-pD?n.e  position,  and 
a  c-i-tio  -.'urve  is  sriven  to  the  >pi.n.e  'oy  means  ot  a  small 
han.;  viV.'.nv  v'.a..'e<l  ur.iior  rhe  lower  ribs. 

A  iotisc  lr.;i<:''-.i  i>  imv<.le  in.  ;b.'r  r.>:<iij.:i  '.ine.  -eiai'tly  over 
the  sf'i.uos  o:  '.Iv.  v^r:.  "-r.e,  Lr.  tht'  r^ci'-v.  i:  is  li-isirei;  :o  exp.ii<e. 

The  iuoisiou  is  ..ivrric^i  d'z'ep   -.io-vj..  -iE.'.L  zhn  mui<.Ies  Are 
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freely  separated  from  the  sides  of  the  spinous  processes  and 
the  posterior  surfaces  of  the  laminae  by  the  knife,  aided  by 
the  rugine.  One  side  is  cleared,  and  all  the  bleeding  arrested, 
before  the  other  side  is  exposed  in  like  manner. 

A  considerable  portion  of  the  spine  being  now  exposed,  the 
periosteum  is  divided  along  the  angle  between  the  spinous 
processes  and  the  laminse,  and  is  then  reflected  from  the 
surfaces  of  the  vertebral  arches  by  means  of  a  curved  rugine. 
Firm  rectangular  metal  retractors  are  needed  at  this  stage  of 
the  operation.  Mr.  Horsley  divided  the  deep  fascia  at  right 
angles  to  the  line  of  the  incision  in  one  or  more  places. 
Grordon  severed  the  muscular  bundles  attached  to  the 
articular  processes,  in  order  to  obtain  a  fuller  view  of  the 
neiu^l  arches. 

The  spinous  processes  are  now  divided  close  to  their  bases 
by  means  of  large,  strong,  bone-cutting  forceps,  with  blades 
set  at  an  obtuse  single.  It  is  now  necessary  to  divide  the 
laminae  on  each  side,  in  order  to  expose  the  vertebral  canal. 
Some  surgeons  have  used  a  trephine  for  the  purpose — a  not 
very  convenient  instrument;  others  have  employed  Hey's 
saw,  or  the  chisel  and  maUet,  or  bone-cutting  forceps.  The 
method  employed  must  depend  upon  the  surgical  habit  of 
the  individual  surgeon. 

In  any  case,  some  trouble  may  be  anticipated  from  the 
very  tough  ligamentum  subflavum.  The  laminae  should  be 
divided  as  near  to  the  transverse  processes  as  possible.  When 
the  neural  arch  has  been  removed  to  a  sufficient  extent,  the 
dura  mater  is  well  exposed.  The  operation  may  end  here. 
The  excision  of  the  laminae  may  have  removed  the  injurious 
pressure  from  the  cord,  or  displaced  fragments  of  bono  may 
be  taken  away,  or  pus  or  an  extra-dural  collection  of  blood 
may  be  evacuated,  or  an  extra-dural  tumour  may  be  excised. 

The  haemorrhage  in  this  part  of  the  operation  has  never 
been  so  extensive  as  arguments,  based  upon  theoretical 
grounds,  had  predicted.  It  has  been  in  nearly  every  instance 
easily  and  permanently  arrested  by  moderate  pressure. 

If  it  be  determined  to  open  the  dura  mater,  it  is  seized  in 
the  middle  line  with  fine  tenaculum-pointcd  forceps,  and  is 
opened  vertically — cither  by  a  small  scalpel,  or,  better,  by 
means  of  fine  scissors.     When  the  divided  parts  are  retracted 
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upon  either  side,  the  whole  of  the  posterior  surface  of  the 
cord  is  well  exposed. 

Any  tumour  detected  is  dealt  with  by  simple  excision. 
(See  the  section  on  tumours  of  the  brain,  page  717.) 

The  opening  in  the  dura  mater  is  closed  by  many  points 
of  fine  catgut,  introduced  by  means  of  a  curved  needle  in  a 
needle-holder. 

A  drainage-tube  is  now  placed  along  the  whole  length  of 
the  wound,  in  its  deepest  part.  The  muscles  are  brought 
together  above  it  by  means  of  catgut  sutures ;  after  which 
the  superficial  parts  are  united  by  sutures  of  silkworm  gut 

An  escape  of  cerebro-spinal  fluid  has  continued  for  some 
days  or  weeks  after  the  oi>eration.  A  careftil  suturing  of  the 
dura  mater  should  prevent  this. 

The  length  of  time  during  which  the  patient  must  remain 
in  the  recumbent  position  will  depend  upon  the  nature  of  the 
case,  and  the  extent  and  character  of  the  operation.  It  will 
usually  be  advisable  that  a  spinal  jacket  or  spinal  support 
should  be  worn  for  some  little  time  after  the  patient  gets  up. 
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CHAPTER   V. 

The  Treatment  of  Psoas  Absces& 

In  a  paper  read  before  the  Royal  Medical  and  Chirui^cal 
Society  in  June,  1884  (Med.-Chir.  Trans.,  voL  Ixvii),  I 
urged  the  evacuation  of  psoas  abscesses  through  an  incision  in 
the  loin,  sind  gave  the  details  of  the  operation,  which  is  de- 
scribed below.  The  incision  is  so  placed  as  to  open  the  abscess 
directly,  and  at  its  most  dependent  spot  (when  the  patient  is 
recumbent).  At  the  same  time  it  allows  of  the  bodies  of  the 
vertebrae  being  examined  with  the  finger,  and  enables  the  sur- 
geon to  remove  carious  and  necrosed  bone  by  such  means  as 
are  employed  in  like  afifections  elsewhere.  In  the  first  case 
operated  upon  (June  Ist,  1883),  I  removed  from  the  body  of  the 
first  lumbar  vertebra  a  sequestrum  measuring  one  inch  by  half 
an  inch,  which  represented  all  that  remained  of  the  centrum. 
Since  that  time  I  have  removed  smaller  fragments  of  dead 
bone,  and  have  been  able,  by  means  of  long  and  conveniently- 
shaped  gouges  and  sharp  spoons,  to  scrape  away  carious  bone 
from  the  anterior  surface  of  the  colunm. 

The  incision  allows  of  a  direct  exposure  of  the  diseased 
area,  and  of  the  evacuation  of  the  pus  by  the  shortest  possible 
route.  The  wound,  moreover,  is  made  through  a  comparatively 
imimportant  district. 

I  have  carried  out  the  method  of  treating  psoas  abscess  in 
a  large  number  of  cases  with  most  excellent  results. 

At  first  I  merely  evacuated  the  abscess  and  drained  it 
In  later  years  I  have  treated  the  cavity  in  the  manner 
herewith  described. 

The  Opening  of  the  Abscess. — The  patient's  loin  having 
been  exposed,  a  vertical  incision  some  two  and  a  half  inches 
in  length  is  made  through  the  integinnents.  The  centre 
of  this  cut  should  lie  about  midway  between  the  crest 
of  the  ilium   and   the  last   rib,  and    the    cut    shoidd    be 
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so  placed  as  to  correspond  to  a  vertical  line  parallel 
with  the  vertebral  side  of  the  outer  border  of  the  erector 
spinje.  I  find  that  the  avcntge  width  of  the  erector  spins 
in  this  situation  is,  in  the  adult,  from  two  inches  and  three- 
quarters  to  three  inches.  The  incision,  therefore,  should  be 
situated  about  two  and  a  half  inches  from  the  lumbar  spinous 
processes. 

After  cutting  through  the  superficial  fascia  the  dense 
aponeurosis  is  exposed  that  covers  the  posterior  surface 
of  the  erector  spinie,  and  which  is  variously  known  as  the 
superficial  layer  of  the  lumbar  fascia,  as  the  aponeurosis  of  the 
latissimus  dorsi  and  serratus  posticus  inferior  muscles,  and  as 
the  inferior  part  of  the  vertebral  aponeurosi&  The  part  of 
this  layer  exposed  in  the  lower  half  of  the  incision  is  wholly 
tendinous,  but  from  that  seen  in  the  upper  half  of  the  cut 
arise  some  of  the  fibres  of  the  latissimus  dorsL  These  fibres 
are  thin,  and  pass  from  below  obliquely  upwards  and  outwards. 
The  dense  aponeurosis  with  its  attached  muscular  fibres 
having  been  divided  in  the  full  length  of  the  incision,  the 
erector  spinse  is  exposed  This  muscle  is  at  once  recognised 
by  the  vertical  direction  of  its  fibrea  The  outer  border  of  the 
muscle  should  now  be  sought  for,  and  the  whole  mass  drawn 
by  means  of  retractors  as  far  as  possible  towards  the  middle 
Une  of  the  back.  In  this  way  the  anterior  part  of  the 
sheath  of  the  muscle,  known  as  the  middle  layer  of  the 
fasfia  lunibonim,  is  readily  exposed  Neither  in  front  nor 
Inhind  has  the  erector  spinse  any  direct  adhesion  to  its  sheath 
at.  this  part. 

The  anterior  laj-er  of  the  sheath,  as  now  exposed,  is  seen 
to  be  made  up  of  dense  white  glistening  fibres,  which  are  all 
more  or  less  transverse  in  direction.  Through  this  sheath  the 
transverse  processes  of  the  lumbar  vertebne  should  be  sought 
for.  The  longest  and  most  conspicuous  process  is  that  belong- 
ing to  the  third  vertebra.  It  is  readily  felt  The  erector 
muscle  having  been  drawn  as  far  as  possible  towards  the 
middle  line,  the  anterior  layer  of  its  sheath  must  be  divided 
vertically  as  near  to  the  transverse  processes  as  convenient. 
By  this  incision  the  quadratus  lumborum  muscle  is  exposed 
Tlie  muscle  as  here  seen  is  very  thin.  It  is  composed  of 
fibres,   which    nm    from    above    obliquely  downwards    and 
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^OPwds.  Betwfon  the  tilires  are  tenflinous  biinrlLs  which 
spring  from  the  tips  of  the  transverse  processes.  The  uuisclo 
should  be  divide<l  close  to  the  extremity  of  a  transverse 
process,  and  tin-  incision  cautiously  enlarged  until  the  muscle 
is  divided  to  the  full  extent  of  the  skin  wound.  It  is  at  this 
stage  that  there  is  danger  of  wounding  the  abdominal  branches 
of  the  lumbar  arteries.  The  inner  edge  of  the  ijuadratus  is 
overlapped  by  the  psoas  muscle,  so  that  when  the  former  is 
divided  the  latter  is  exjKJsed.  The  psoas  fibres,  as  now  seen, 
take  about  the  same  diro<Hion  as  the  po-sterior  fibres  of  the 
quadratus:  i.e.,  run  downwards  and  outwards.  The  interval 
between  the  two  nmscles  is  marked  by  a  thin  but  distinct 
layer  of  fascia,  known  as  the  anterior  lamella  of  the  fascia 
lumborum.  Some  of  the  tendinous  fibres  of  the  p.soas  having 
been  divided  close  to  a  transverse  process,  the  finger  is  intro- 
duced beneath  the  muscle,  and  gently  insinuated  along  the 
process  until  the  anterior  aspect  of  the  bodies  of  the  vertebne 
is  reached.  The  incision  in  the  psoas  can  be  enlarged  to  any 
extent. 

If  the  patient  were  stout  or  very  muscular,  the  length  of 
the  skin  wound  would  have  to  be  increased,  or  a  transverse  cut 
might  be  made  into  the  erector  spmae  to  allow  of  its  more 
effectual  retraction. 

With  common  care  there  should  be  no  danger  of  opening 
tip  the  subperitoneal  connective  tissue,  much  less  of  wounding 
the  peritoneum.  All  risk  on  this  score  will  be  avoided  by 
making  the  incision  in  the  ([iiadratus  as  near  to  the  transverse 
processes  as  possible. 

Great  care  must  l>e  taken  not  to  woimd  the  lumbar 
arteries.  The  alxlomiual  branches  of  these  vessels  run  for  the 
most  part  behind  the  quadratus  lumboriun.  That,  however, 
from  the  first  vessel  runs  in  front,  and  not  infrequently  those 

-  from  one  or  two  of  the   lower  arteries  follow  its  example. 

I  These  vessels  may  be  of  large  size — often  as  large  as  the 
lingual  They  may  be  avoided,  as  well  as  the  tnmks  from 
which  they  arise,  by  keeping  close  to  a  transverse  process.  The 
main  vessel  curves  around  the  spine  between  the  transverse 
processes,  and  between  these  processes  also  the  di\'isiou   of 

,  the   artery   oi-curs.      If,   therefore,   the   rnle   be   observed   of 
Iways  reaching   the  spine  along  a  transverse  process,  the 
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lumbar  arteries  and  their  abdominal  branches  need  be  axpOKd 

to  no  risk. 

In  actual  practice  the  operation  is  often  much  simpler  dun 
may  appear  from  this  description.  The  patients  are  iisiiilly 
young  and  thin — often  very  thin.  If  the  disease  have  lastt«ii ! 'f 
any  length  of  time,  the  muscles  about  the  part  are  found  to  b« 
atrophied ;  and  if  any  moderate  deformity  exist,  it  serves  to 
render  the  morbid  region  more  easy  of  aceesa  The  monieui, 
moreover,  that  the  quadratus  is  incised  the  psoas  is  reacktl. 
and  here  will  in  all  probability  be  found  an  abscess  cantj 
which  will  immediately  conduct  the  surgeon's  tinger  to  ibt< 
seat  of  the  disease.  As  to  which  loin  should  be  selected— ilw 
right  or  the  left — it  matters  little.  The  operation  can  \* 
somewhat  more  conveniently  performed  upon  the  right  .Miir 
while  upon  the  left  the  risk  of  damaging  the  peritoneum  •'} 
an  accidental  sHp  is  reduced  to  a  minimum. 

It  must  be  borne  in  mind  that  when  much  »ngul«r 
deformity  exists  the  space  between  the  last  rib  and  the  ili*" 
crest  becomes  much  encroached  upon.  Indeed,  the  rib  m»j 
touch  and  even  overlap  the  }>elvic  bona  Cases,  howeTer 
where  the  space  available  for  this  operation  is  seriously  nar- 
rowed are  not  common,  are  mostly  found  in  instances  ol 
extensive  disease  in  the  dorsal  spine,  and  are,  for  several 
reasons,  unsuitable  for  active  treatinent. 

The  Treatment  of  the  Abscess  Cavity. — As  soon  u 
the  abscess  cavity  is  well  oj>ened.  the  finger  is  inlio- 
duced,  and  the  anterior  surface  of  the  vertfl>nU  column 
examined  as  far  as  is  possible.  Such  examination  is,  of  oourv, 
only  called  for  in  cases  of  disease  of  the  lumbar  or  dono-lnffl- 
bar  section  of  the  column.  It  is  easily  carried  out  in  cliildreii 
and  slender  adults.  In  individuals  of  large  fraino  it  luiiv  t< 
impossible. 

The  surgeon  will  have  all  ready  at  hand  maii\  ^'.ili.ii.-   ;  ^ 
solution  of  corrosive  sublimate  (1  in  5,000)  luat.  d 
perature  of  100"  F.,  a  Leiter's 
receptacles  to  take  the  water  as 
of  waterproof  sheets  is  needed. 

A  tube  of  a  Leiter's  irrigator  is  introduced  into  llie  ceotw 
of  the  abscess,  and  the  cistern  being  placed  at  a  height  of  foor 
to  six  feet  above  the  level  of   '  " 


to    A    !•  -1! 

glass  irrigator,  and  suiubtf 
it  escapes.     A  HbenJ  supplj 
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ercurial  solution  is  allowed  to  run  through  the  abscess. 
)uring  this  process  of  irrigation  th<^  abscess  is  frequently 
ptied  by  pressure  applied  to  it  from  the  front,  and  is  allowed 
till  again  and  to  be  emptied  again.  Tlic  patient's  position, 
ilso,  is  altered  many  times.  He  is  turuc-d  over  towards  the 
und  side,  and  is  then  turned  almost  upon  the  back,  in  order 
hat  every  part  of  the  abscess  sae  may  be  wi-ll  and  vigorously 
.ushed. 

The  surgeon  now  proceeds  to  remove  as  much  of  the  lining 
MBttbrane  of  the  abscess  as  is  possible.     The  finger  is  the 
jMdfest  and  most  useful  instrument. 

■  It  is  introduced  as  far  as  possible.  Diverticula  from  the 
main  abscess  are  opened  up,  collections  of  ciiseous  matter  are 
scraped  away  with  the  nail,  and  here  and  there  the  action  of 
,e  finger  may  be  helped  by  a  sharp  spoon.  This  instru- 
ent,  however,  must  be  used  with  caution.  It  causes  bleed- 
\g,  and  produces  often  a  needlessly  extensive  raw  surface. 
oreover,  the  anterior  wall  of  the  abscess  cavity  is  usually 
thin,  and  the  steel  instrument  may  inflict  a  serious  injury 
upon  that  part  of  the  parietes. 

Next  to  the  finger,  the  most  valuable  means  of  clearing 
gut  the  abscess  cavity  is  a  piece  of  fine  Turkey  sponge  held  in 
slender  long-bladed  holder. 
This  should  be  passed  in  all  directions  over  every  part  of 
he  abscess  wall     The  wall  should  be  literally  scrubbed  with 
It  should  be  gently  bored  by  a  rotatory  movement  into 
Svery  pocket  and  diverticulum.     The  sponge  must  be  changed 
ery  frequently. 

After  a  vigorous  use  of  the  finger  and  sponge,  the  irrigator 
i  again  brought  into  action,  and  the  abscess  cavity  is  once 
more  flushed  out,  and  such  dSris  as  the  sponge  has  left  is 
iwept  away.  Once  again  the  finger  and  thumb  search  out 
fcll  the  recesses  of  the  abscess,  and  once  again  the  stream  fioin 
he  irrigator  follows. 

This  is  done  until  the  abscess  cavity  appears  to  be  clean, 
d  imtil  the  sponge  is  returned  practically  unsoiled.  The 
)rocess  is  slow  and  tedious,  but  it  is  very  eft'ectuaL  It  leaves 
he  abscess  cavity  bare,  and  freed  entirely  of  the  curdy  pus,  of 
the  caseous  masses,  and  of  the  ill-conditioned  cUbris  which 
illed  it. 
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A  veiy  considerable  quantity  of  the  solution  of  corrosive 
sublimate  is  required. 

Finally,  the  interior  of  the  abscess  is  wiped  dry  with  the 
last  set  of  sponges  used,  and  the  wound  is  closed  by  a  series 
of  silkworm-gut  sutures,  passed  sufficiently  deep  to  include 
the  greater  part  of  the  muscular  and  tendinous  structures 
with  the  skin. 

A  pad  of  Tillmann's  dressing  or  of  wool  dusted  with 
iodoform  is  placed  over  the  little  wound,  and  is  secured  in 
position  by  a  broad  flannel  bandage. 

The  After-treatment. — The  subsequent  treatment  con- 
sists of  absolute  rest  in  the  recumbent  position  for  a  period 
of  months — a  period  which  may  easily  be  too  short,  but 
hardly  too  long.  The  actual  number  of  montlis  during 
which  the  recumbent  posture  should  be  observed  must  depend 
upon  the  nature,  extent,  and  stage  of  the  disease.  In  adults 
it  will  probably  extend  beyond  twelve  months  in  the  hands 
of  those  who  wish  to  exercise  a  wise  caution.  It  is  not  the 
abscess  which  is  in  need  of  treatment — it  is  rather  the 
diseased  condition  which  has  produced  it. 

If  the  period  of  rest  can  be  carried  out  at  the  seaside, 
and  the  patient  spend  the  greater  part  of  the  time  out  in  the 
open  air  (winter  and  sintinier)  in  a  spinal  carriage,  so  much 
the  better. 

The  abscess  may  re-till,  and  may  need  to  be  evacuated, 
washed,  and  scrubbed  out  and  closed  a  second  time.  In  no 
<!ase  have  I  had  occasion  to  carry  out  a  third  operation. 

If  the  wound  should  break  down  imd  pus  escape  at 
the  site  of  the  incision,  free  drainage  and  a  most  liberal  irri- 
gation must  be  the  plan  of  treatment.  This  has  occurred  in  a 
few  of  my  cases,  and  in  every  instan<!e  the  patients  who  have 
been  the  subject  of  this  complication  have  done  well.  The 
wound,  even  in  these  ca.ses,  will  lieal  by  tirst  intention,  and 
signs  of  pus  beneath  the  surface  will  usually  not  be  observed 
imtil  a  fortnight  or  more  has  passed  by. 

Mr.  Barker  has  recently  employed  in  these  cases  an  in- 
genious instrument,  which  he  terms  the  hollow  or  Hushing 
gouge.  It  consists  of  a  gouge  with  a  tubular  handle  and 
shaft,  through  which  water  can  be  conducted  into  the  hollow 
of  the  gouge,    (tfee  page  704,  vol  L)    The  water,  running  con- 
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tinuously  through  the  instrument,  washes  away  all  cUhris  as 
soon  as  it  is  loosened  by  the  gouge. 

The  modus  opermidi  is  thus  described  (Brit.  Med.  Jovi/m. 
Feb.  7th,  1891)  :— 

A  two-inch  incision  is  made  through  sound  structures  over 
the  lower  end  of  the  swelling.  Through  this  opening  a  hollow 
gouge  is  inserted,  which  is  connected  with  a  reservoir  of  hot 
water  at  105°  to  110°  Fahr.  by  a  rubber  tube  some  six  feet 
long.  This  reservoir  (a  three-gallon  can)  is  raised  about  five 
feet  above  the  operating-table.  When  the  water  is  now 
turned  on,  it  rushes  through  the  long  gouge  to  the  fundus  of 
the  abscess  with  considerable  force,  and  the  reflux  carries  the 
contents  of  the  cavity  out  by  the  incision.  By  gently  scrap- 
ing with  the  flushing-scoop,  the  more  solid  caseous  matter  is 
dislodged,  the  hot  water  carrying  it  clear  of  the  cavity  at 
once.  Then  the  walls  of  the  cavity  are  gently  scraped  in 
a  methodical  manner  until  the  soft  lining  is  loosened  and 
carried  away  from  every  part  of  the  abscess.  In  order  to 
effect  this  thoroughly,  the  scoops  are  made  of  varying  length, 
so  that  the  deeper  parts  can  be  reached.  With  hot  water 
the  bleeding  is  but  slight,  if  the  peeling  be  done  cautiously. 

When  the  water  runs  out  clear  after  having  been  carried 
to  all  the  recesses  of  the  cavity,  the  instniment  is  withdrawn. 
Then  any  excess  of  water  is  squeezed  out ;  and  if  the  deeper 
parts  are  accessible,  sponges  are  used  to  dry  out  the  last 
traces  of  moisture.  Then  two  or  three  ounces  of  fresh  iodo- 
form emulsion  are  poured  into  the  deepest  part  of  the  abscess, 
and  stitches  are  inserted  in  the  edges  of  the  incision.  Before 
these  are  knotted,  all  excess  of  emulsion  should  be  squeezed 
out  of  the  cavity.  The  knotting  of  the  silk  sutures  then  com- 
pletes the  procedure.  As  no  drain-tube  is  used,  a  simple  dry 
dressing  of  salicylic  wool  is  alone  required ;  but  it  should  be 
laid  on  in  considerable  quantity,  so  as  to  exert  elastic  pressure 
over  the  whole  area  of  the  abscess  when  bandaged.  Such  a 
dressing  may  be  left  on  for  about  ten  days,  when  it  is  time  to 
remove  the  stitches,  and  the  woimd  should  then  be  firmly 
healed.  A  piece  of  salicylic  wool  secured  by  collodion  at  the 
edges  should,  however,  be  laid  over  it,  to  keep  it  from  chafing, 
for  a  few  days  longer,  and  the  elastic  pressure  should  also  be 
kept  up. 


It  appears  t<>  m^e  cLu  in.  jssk  <a-TTw  jums  -sum.  Xr 
Barker's  some  risk  saij"  c**  rsa  ai  ismr  "315  siuri—-^bs^ 
instniment  La  sach  m  i£«>'<^ss  j»  aa£  immL  :il  '^  isriw 
inua<?Ie.  The  anterijr  wjiZl  :c  'sie  icstrtss  s  <m'jL  -nm  iai£ 
little  for^  w.>uld  be  a&£»iiii  i:  ztxTTau  n  Ziti  sismntac 
is  passed  deeply,  and  is  *  Ihsifr  r'EOi:'-^!  ran.  mrrr  -mnrx 
I  c  is  in  every  wxy  adminfc'^  £=:>;•£  iir  "satsp^wie  u.^'^fsis 
nearer  to  the  snrfkce.  and  espamiZj  i»  smanraciii^  f8i»7tJ.-»=iaiK 
in  or  abont  large  joints. 
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OPERATIONS  ON  THE  THORAX  AND 
BREAST. 

CHAPTER    I. 

Operations  on  the  Thorax. 

Anatomical  Points. — The  ribs  are  placed  so  ublii^uul}'  that 
the  anterior  end  of  one  rib  is  on  a  level  with  the  posterior 
end  of  a  rib  some  way  below  it  in  numerical  order.  Thus  the 
first  rib  in  front  corresponds  to  the  fourth  rib  behind,  the 
second  to  the  sixth,  the  third  to  the  seventh,  the  fourth  to  the 
eighth,  the  seventh  to  the  eleventh.  If  a  horizontal  line  be 
drawn  round  the  body  at  the  level  of  the  inferior  angle  of  the 
scapula  while  the  arms  are  at  the  side,  the  line  would  cut  the 
sternum  in  front  at  the  attachment  of  the  sixth  cartilage, 
the  fifth  rib  at  the  nipple  line,  and  the  eighth  rib  at 
the  vertebral  colmnn.  The  second  rib  is  indicated  by  the 
transverse  ridge  on  the  sternum.  The  lower  border  of  the 
pectoralis  major  leads  to  the  fifth  rib,  and  the  first  visible 
serration  of  the  serratus  magnus  corresponds  to  the  sixth. 

The  intercostal  spaces  are  wider  in  front  than  behind,  and 
between  the  upper  than  the  lower  ribs.  The  widest  of  the 
spaces  is  the  third,  then  the  second,  then  the  first.  The 
narrowest  spaces  are  the  last  four.  In  normal  conditions  the 
first  six  spaces  are  wide  enough  to  admit  the  whole  breadth 
of  the  index  finger. 

Beyond  the  angle  of  the  rib  the  intercostal  vessels  lie  in  a 
groove  on  the  inferior  border  of  the  rib  forming  the  upper 
boundary  of  a  space.  The  vein  lies  nearer  to  the  rib  than 
does  the  artery. 

The  lower  border  of  the  lung  corresponds  to  a  slightly 
«  V  2 
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convex  line  ilrawn  round  the  chest  from  the  sixth 
sternal  artitMiIation  in  front  to  the  eleventh  dorsal  »{Hoe 
behind.  In  tho  mammary  line  this  would  corrcsjwnd  to  lh« 
sixth  rib,  in  tlio  mid-axillary  line  to  the  ninth  rib,  and  in  i 
line  continued  vertieally  downwards  from  the  inferior  an^'lt'  ( 
tho  scapula  with  the  tenth  rib.  The  pleura  extends  fartha 
down  than  the  lung,  reaching  in  front  to  the  level  of  the 
seventh  chomiro-stemal  union,  lichind  to  the  eleventh  doml 
spine,  and  at  the  sides  to  a  point  some  two  and  >  hall 
inches  above  the  lower  margin  of  the  thorax.  The  pleun 
in  relation  with  the  eleventh  rib  posteriorly,  but  not 
with  the  twelfth. 

Tlic  following  operations  will  be  described : — 

1.  Incision  of  the  thorax,  with  or  without 
of  a  portion  of  rib. — Thoracotomy. 

2.  Estlilander's  operation. — Thoracoplasty. 

3.  Incision  and  drainage  of  lung  cavities. 

4.  Treatment  of  hydatid  cysts  of  the  lung. 

5.  Incision  and  drainage  of  the  pericardium. 

1.    INCISIOK   OF  THE  THORAX. — THORACOTOMT. 

This  operation   is   carried  out  in  cases  of  empyeou. 
consists  of  opening  the  suppiu-ating  cavity,  and  of  draining  H 

As  a  surgical  measure,  it  differs  in  no  essential  from  tl 
ordinary  method  of  treating  purulent  collections  elMwheiv: 
i.e.,  by  free  incision  and  dramage. 

Among  tlio  many  excellent  papers  which  have  bfrt 
recently  published  upon  this  subject,  especial  attention  nui 
be  directed  to  an  admirable  monograph  by  Mr.  Godlt*  m 
tho  Lancet  for  1886  (vol.  L). 

Site  of  the  Incision.— This  must  be  influenced  obviously 
by  the  physical  signs  atlordcd  by  the  empyema. 

If  pus  ho  actually  pointing  at  any  one  spot,  upon  the  siir&oa. 
the  incLsion  may  be  made  there,  even  if  it  be  necussauj 
to  make  a  second  wound  to  afford  more  complete  draioi^ 

The  sites  commonly  selected  are  the  sixth  or  seniuh 
space,  just  in  front  of  the  posterior  fold  of  the  axilla,  xhv  fifth 
space  immediately  external  to  the  cartilages,  and  the  eigbih  or 
ninth  space  just  external  to  the  line  of  the  angle  of  iht 
scapida     The  latter  situation  is  tho  one  most  usnallj  advisei 
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In  children  it  is  perhaps  always  the  best,  while  in  adults  it  is 
usually  the  most  favourable. 

As  Mr.  Godlee  points  out,  an  opening  in  the  lowest  part  of 
the  space  where  the  cavity  is  soonest  obliterated  is  less 
efficient  than  one  made  higher  up,  opposite  to  the  part  of  the 
cavity  which  is  the  last  to  close. 

The  opening  in  the  sixth  or  seventh  space  at  the  point 
indicated  has  the  advantage  aftbrded  by  a  very  thin  covering 
of  soft  parts. 

The  Operation. — The  skin  aroimd  the  site  of  the  operation 
must  be  well  cleansed  and  thoroughly  disinfected. 

Chloroform  is  the  best  ansesthetic. 

The  patient  is  brought  to  the  extreme  edge  of  the  table, 
and  is  allowed  to  lie  as  nearly  as  possible  upon  the  back. 

It  is  more  convenient  to  the  surgeon  if  the  patient  be 
rolled  over  upon  the  sound  side  ;  but  such  a  position  is  apt  to 
seriously  interfere  with  the  breathing,  especially  when  the 
patient  is  under  the  influence  of  the  ansesthetic. 

The  arm  must  be  raised,  but  not  beyond  a  right  angle. 
The  lifting  of  the  arm  involves  a  displacing  upwards  of  the 
skin.  Before  making  his  incision  the  surgeon  must  note  to 
what  extent  the  integument  is  displaced  by  raising  the  limb, 
and  must  make  his  incision  so  far  above  the  spot  at  which  it 
is  intended  to  divide  the  intercostal  muscles  as  will  corre- 
spond to  that  spot  when  the  limb  is  brought  to  the  side.  It  is 
essential  that  the  incision  be  not  vahiilar,  and  that  the 
opening  into  the  thorax  be  quite  direct,  the  skin  wound  and 
the  deeper  wound  exactly  corresponding. 

An  incision,  from  one  and  a  half  to  three  inches  in  length, 
is  made  transversely,  so  as  to  correspond  to  the  upper  border 
of  the  lower  rib  bounding  the  space. 

The  intercostal  muscles  are  divided  close  to  the  rib ;  a 
director  is  then  gently  thrust  through  into  the  pleural  cavity ; 
the  opening  made  is  subsequently  enlarged  with  dressing 
forceps  and  the  finger. 

The  pus,  if  considerable  in  quantity,  should  be  allowed  to 
escape  slowly.  The  abscess  cavity  may  be  examined  with  the 
forefinger  as  the  fluid  is  escaping,  or  after  it  has  been  entirely 
evacuated.  All  thick  curdy  material  within  reach  of  the 
finger  should  be  removed. 
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Zsfmmet  hai  ihovD  Uiat  it '»  an-wiie  to  wtA  di«  CBvitr 
tbe  canpjrem*  oat  At  tii«  Woe  of  the  operMioa.    All  thtt 
"ctn  be  donb  at  fint  is  to  proride  m.  free  oftuutg  tor  the 

«Mapio((paa- 

tf  (or  mny  rtttoa  th*  indmon  has  not  been  (jnibe  eon- 
TcnUrntly  pisiCMl  for.  dninsge,  s  ooanter-opaning  loirer  down 
is  the  iborex  should  be  nuidA. 

A  steel  bladdtT-flotind.  or  other  soitaUe  instzument,  is 
{otro<liici;<]  into  ihe  incuion,  and  its  point  is  made  to  project 
in  one  of  the  low«;r  spaces  upon  the  instnnnent  thus  held 
A  cut  with  the  knife  is  made.  Two  drainage-tubes  should,  in 
such  cases,  Uj  inserted.  There  is  notliing  to  recommend  the 
plan  of  passing  a  single  tube  from  one  opiening  to  tbe  other. 

Th*^'  drainuge-tub<fs  employed  should  be  large  and  not  too 
rigid  They  shrtulil  not  ha  insertxi  at  groat  de[)th.  It  is  only 
necessary  tbat  their  open  ends  should  project  into  the  pleural 
cavity,  and  that  they  should  not  impinge  directly  upon  the 
lutig.     No  object  can  be  served  by  a  long  drainage-tube. 

A  great  and  remarkable  variety  of  drainage-tubes  has 
been  employed  for  these  cases.  They  have  been  made  of 
very  viiriwl  rnat<!riftlK,  and  in  very  varied  shapes. 

Iliiriiig  the  earlier  days  of  the  after-treatment,  a  short 
loiigth  of  common  draiiuige-lube  answers  admirably,  and  later. 
wlnn  tli<!  ('avity  is  contracting,  a  bent  rubber  tube,  like  a  soft 
tnuliMotomy  (vuiiniila,  answt.-rs  the  purpose. 

Above  all  things,  it  is  most  necessary  that  the  tube  be  well 
Beciinui.anii  that  every  precaution  We  taken  to  prevent  it  from 
Mli|i[»iiig  out  of  sight  iiTl.i*  the  filftind  ciivify.  This  accident 
hiiH  occurred  over  and  over  again.  Flangi'd  tubes,  tubes  with 
shields,  or  tubes  held  in  place  by  sutures  and  "buoyed"  by 
long  ligiiliircs,  unr  coiis<M|Uiintly  to  be  recommended. 

In  removing  every  dressing  during  the  after-treatment,  the 
first  care  should  he  to  note  the  position  of  the  drainage-tube, 
lit  uinro  than  oni'  ciiiso  an  extensive  operation  has  been  carried 
out  ill  (iriliT  to  search  for  a  ohiinerical  drainage-tube,  reported 
t«>  lui  in  the  )iloural  cavity,  but,  in  reality,  thrown  away  with 
the  ilrcssings. 

If  during  the  operation  an  intercostal  artery  be  cut,  the 
RurgiHiii's  tirst  care  should  be  to  see  that  the  vessel  is  entirely 
severed,  and  not  partly  divided     This  object  is  attained  by 
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I  small  scalpel  tlow-n  to  the  bone  at  the  bleedinj^  {toint. 


lorrha 


these 


itnre  to  think  thut  tho  most  serious  ha 
sases  comes  from  partly-(li\'i(le(i  iirteries.  If  cleanlj'  cut,  the 
ittle  vessel  soon  retracts.  Failing  this,  pressure  may  be  kept 
Ij)  for  a  while  with  the  tiuger  or  a  plug  of  tine  sponge, 
hould  the  bleeding  still  continue,  a  portion  of  the  adjacent 
ib  should  be  excised,  when  there  will  be  no  difficulty  in 
irectly  securing  the  bleeding  point. 

After  the  tube  is  in  place  the  skin  is  cleansed,  the  woimd 
listed  witli  iodofonn,  and  the  dressing  applied.  The  latter 
aust  be  of  i-onsidcral»le  ]>roportions,  and  may  consist  of  a 
oose  pad  of  TillQiiiiiu's  linen  covered  with  fine  gauze.  Tliis 
Bay  be  powdered  with  iodofonu.  Over  the  whole  is  placed  a 
Dvering  of  protective  or  oiled  silk,  or  tine  waterproof  sheet- 
Bg,  secured  in  place  by  a  bandage. 

Tht;  dressing  will  need  to  be  changed  frequently. 

When  the  discbarge  has  subsided  a  little,  and  especially 
rhen  the  escaping  matter  is  ofl'ensive,  the  empyema  cavity 
Bay  be  washed  out  once  or  twice  daily.  Thus  is  best  done  by 
ncans  of  a  fuimcl  and  long  tube.  A  very  weak  antiseptic 
oliition,  at  a  temperature  of  about  100"  F.,  sliould  be  used.  The 
nost  usual  injections  are  solutions  of  corrosive  sublimate,  1  in 
l,0()0  or  10,000;  of  tinctiu-a  iodi,  1  in  l,(fO0;  and  of  boracic 
citl — a  rold  saturated  solution  made  warm. 

Later  in  the  prngnss  of  tlie  case  a  countt^r-ojwning  may 
le  called  for,  should  nunc  have  been  made  at  the  time  of  the 
fperatiou. 

k Incision,  with  Removal  of  a  Portion  of  a  Rib. — in  some 
_  to  the  simple  inci.sion  desc.ribetl  does  not  permit  of  a  free 
ough  opening  lieing  made  into  the  pleural  cavity,  or  does  not 
•emiit  of  as  extensive  im  examination  being  carried  out  as  is 
ict-essary.  In  such  instances  a  small  portion  of  one,  or  even 
ro,  ribs  may  be  excised.  The  rib  is  exposed  through  the 
cision  already  mafle,  and  Ls  completely  bared  of  periosteimi 
y  a  curved  rugine.  By  thus  Inu'ing  tiie  rib  the  intercostal 
tery  is  avoided.  The  rib  is  then  steadied  with  lion  forceps 
'  flat-l>laded  necrosis  forceps,  and  is  divided  in  two  places 
ith  a  fine  saw.  The  .section  may  W  romj)leted  with  cutting 
DTceps,  but  any  attempt — especially  in  adults — to  divide  the 
ptire  rib  by  forceps  is  to  be  deprecated.     By  such  division 
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thfi  lione  is  unduly  crushed  and  splinti-rod.     About  one  inch 
auil  a  half  of  the  rib  should  be  removed. 

After  its  excision  the  sac  of  periosteum  loft  behind  is  cut 
away.  It  us  at  this  step  of  the  opt-ratiou  that  the  inten-ostid 
artery  is  probably  divided.  It  can,  however,  be  most  readily 
secured.  By  first  stripping  off  the  periosteum  a  division  of 
the  intercostal  artery  at  an  inconvenient  time  is  avoided. 
The  vessel  is  turned  baek.  with  the  periosteum.  It  is  well  to 
excise  the  periosteum  thus  left  Isolated,  since  it  may  i)roduce, 
at  a  later  period,  an  inconvenient  n»ivss  of  ill-formed  bone. 

2.   ESTHLANDER's  operation. — ^THORACOPLASTY. 

This  opei'ation  is  carried  out  in  certain  cases  of  empyema 
of  long  standing — ciises  in  wliich  no  healing  follows,  in  spite  of 
long-continued  and  free  drainage  of  the  purident  cavity. 

In  sucli  instances  the  chest  walls  have  contracted  to  their 
utmost,  the  Jung  lies  imexpanded,  the  pleura  is  greatly 
thickened,  and  although  the  diaphragm  has  risen  to  an  excep- 
tional positiun,  there  still  remains  a  cavity  with  rigid  walls 
wbich  c.iu  contract  no  further,  and  which  could  never  close  by 
tlje  slow  and  exhausting  process  of  granulation.  The  opera- 
tion is  a  ]>!astic  measure,  which  has  for  its  object  the  speedy 
obliteration  of  this  cavity.  This  is  eft'ected  by  cutting  away 
the  rigid  part  of  the  wall  of  the  space — it,  the  whole  of  its 
costal  Iwundfiry. 

Resection  of  ribs  is  an  ojHjration  of  some  imtiquity,  but 
the  procedure  has  only  of  recent  years  become  a  precise  and 
widely-employed  measure. 

KsthlundiT,  who  paid  especial  attention  to  the  removal  of 
ribs  as  a  plastic  measure,  published  his  accoxmt  of  the  opera- 
tion in  187!)  (Revue  Meiis.  de  MM.  e(  de  Chirurg.).  A  viry 
practical  tontribution  to  the  sulyect  is  afforded  by  an  article 
of  Mr.  Pearce  Gould's,  published  in  the  Lancet  for  February 
11th,  IS.SS. 

The  Operation. — The  patient  having  been  placed  in  posi- 
tion and  ana'sthetisod  (see  page  741),  the  cavity  to  be  tJeate<l  is 
thoroughly  examined,  its  full  extent  is  ascertained,  and  the 
condition  of  its  interior  is  (Irtenninetl. 

The  cavity  will  bo  foun<l  in  the  upper  or  central  parts  of 
the  pleural  space,  nither  than  in  the  lower. 
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A  special  operation  must  be  plannod  for  each  case,  and  it 
is  impassible  beforeluiud  to  determine  how  many  ribs  will 
have  to  be  resected,  or  how  much  of  each  one  will  have  to  be 
removed. 

Success  depends  iipou  the  rcinoviil  ol'  tlio  whole  of  the 
unyielding  bony  wdll  of  the  cavity,  and  the  limits  of  the  ex- 
cision are  identii'til  with  those  of  the  suppurating  hollow 
which  has  to  In*  closed. 

As  soon,  therefore,  us  the  extent  of  the  cavity  is  known  the 
extent  of  tlie  excision  is  defined. 

The  ribs  iLsually  removed  are  the  second,  third,  fourth, 
fifth,  sixth,  and  seventh.  The  amount  excised  will  vary  from 
an  inch  or  so  to  nearly  the  whole  length  of  the  Ijony  part  of 
the  rib. 

In  the  case  of  a  female  aged  twenty-five,  Mr.  Pearce  Gould 
{loc.  cit.)  removed  considerable  lengths  of  the  ribs  from  the 
second  to  the  ninth  inclusive.  The  total  len^ah  of  bone  re- 
sectetl  was  tifty-fonr  in<hes,  giving  ivn  average  of  six  inches 
to  each  rib.  The  pleura  in  this  case  was  nearly  an  inch 
thick. 

.  Various  plans  are  adopted  for  exposing  the  costiU  walls. 
Mr.  Godlee  recommends  a  flap  coniptised  of  all  tlie  soft  parts 
covering  the  ribs.  This  flap  is  intuked  init  by  a  V-shajwd  or 
U-shaped  incision,  and  is  free  below,  so  as  to  allow  for  drainage. 
This  pn»cc(lure  is  somewhut  serious,  involves  a  great  wound, 
and  ]K>s.sibly  much  hieuiorrliage. 

Esthlander  makes  a  transverse  cut  over  the  centre  of  an 
intercostal  space,  and  through  this  woimd  excises  portions  of 
the  two  rii)S  which  bound  the  space.  If,  therefore,  six  ribs 
have  to  be  removed,  three  of  such  incisions  will  be  called  for. 

Jrtcobson  advises  the  fonimtion  of  two,  three,  or  more 
small  fla])s. 

(iould  recominends  a  vorticiU  incision  over  the  central  part 
of  the  cavity,  and  this,  ])robably,  will  be  foimd  as  convenient  a 
way  of  exposing  the  ribs  as  any. 

Kach  rib  is  exjmsed  in  turn,  and  is  bared  of  perinsleiun 
with  the  ciu^ed  rugine.  It  is  then  excised  in  the  manner 
already  descrilxHl  (]>age  743).  The  periosteum  is  reuioved  after 
each  excision. 

"If  the  cavity  extends  far  back  towards  the  spine,"  writes 


746 


OPERATIVE  SURGERY. 


Mr.  Gould,  "  it  will  be  found  convenient,  after  removing  the 
front  portion  of  the  rib  in  the  usual  way,  to  remove  the 
posterior  part  firoui  tho  inside,  peeling  the  thickened  pleura  off 
the  bone,  iind  applying  the  cutting  forceps  from  within  the 
chest.  The  dense  cicatricial  tissue  which  will  usually  be  found 
lining  the  ribs,  and  the  greatly-thickened  pleura,  must  be  cut 
away  with  scissors  and  forceps." 

The  haimorrhage  attending  the  operation  is  often  con- 
siderable, but  is  readily  rontrolled. 

Tlie  nperatiou  should  be  completed  with  as  little  delay  as 
possible. 

The  cavity  should  be  then  washed  out  with  a  weak  solution 
of  corrosive  subliujule.  Very  small  cavities  may  be  stiifl'ed 
with  fine  gauze,  and  allowed  to  close  up  from  the  bottom. 

In  dealing  with  tlie  ordinary  cavity,  the  skin  is  brought 
into  place  by  silkworm-gut  sutures,  and  the  wound  thus 
closed.  A  large  drainage-tube  is  introduced  into  the  most 
dei>eudent  part  of  the  cavity ;  or,  if  necessary,  a  special  drainage 
incision  may  be  made. 

The  operation  produces  much  shock. 

There  is  nothing  especial  to  note  in  the  after-treatment. 
It  is  that  of  an  extensive  and  deep  wound  made  in  tissues 
that  have  l)ecn  long  the  seat  of  inflammatory  action. 

3.   INCISION   AND   im.\INAGE   OF   LUNG   CAVITIRS. 

The  whole  subject  of  the  surgical  treatment  of  pulmonary 
cavities  has  been  very  fully  dealt  with  by  Mr.  Godlee  in  an 
admirable  series  of  lectures,  illiistruted  by  nimierous  eases, 
published  in  the  Laved  for  March,  1(S87. 

For  precision  and  oonipleteness  these  lectures  leave  little 
to  be  desired.  Mr.  Godlee  discusses  the  history  of  the  opera- 
tion from  the  early  part  of  last  century,  wlien  the  sui^cal 
treatment  of  lung  cavities  wtus  disi'u.s.sed  in  a  somewhat  wild 
and  nebulous  maimer  by  Sir  E<lward  Barry. 

As  exact  methods  of  treatment,  these  operations  are  of 
quite  recent  date. 

The  cases  in  which  surgical  measures  may  be  or  have  been 
attempted  are  thus  classified  by  Mr.  Godlee: — (1)  Tuber- 
cular cavities.  (2)  Cavities  resulting  from  gangrene  of  the 
lung.     (3)  Cavities  resulting  from  the  bursting  into  the  lung 
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of  abscesses  or  other  collections  of  irritating  matter  from 
without.     (4)  Bronchiectases,  from  wliatovt-r  cause  arising. 

The  Operation. — The  anajsthethic  seU^cted  is  cbloroform, 
which  is  slowly  and  cautiously  administered,  to  avoid  coui;hing. 
The  patient  should  lie  as  nearly  as  possible  upon  the  back. 

The  exact  position  of  the  cavity  must  lie  made  out,  and 
in  cases  of  doubt  the  aspirating  needle  should  be  tireely  used. 
Mr.  Godlee  insists  upon  "  the  unwisdom  of  incising  the  lung 
until  the  presence  of  pus  is  ascertained." 

A  free  incision,  some  one  iuid  a  half  or  two  inches  long,  is 
made  over  the  site  of  the  cavity  or  by  the  side  of  the  exploring 
needle,  and  is  carried  down  to  the  intercostal  space.  The  hmg 
tissue,  with  the  overlying  pleura,  is  most  convenicutly  opened 
with  a  medium-sized  trocar  and  cannula,  the  puncture  being 
subsequently  dilated  with  sinus  forceps  or  dressing  forceps. 

The  cavity  should  be  well  opened  up,  imd  should,  when 
possible,  be  explored  by  the  finger.  If  gangrenous  lung  tissue 
be  met  with,  it  may  be  removed.  It  may  be  necessary  to 
make  a  second  opening  in  the  cavity  at  a  lower  level,  in  order 
lo  secure  more  efficient  <Iruinage.  A  long  soft  drainage-tube 
of  full  size  is  emj>Ioyed,  and  is  passed  well  into  the  i-avity. 

It  is  seldom  necessary  to  excise  a  portion  of  the  exjiosed 
ribs,  and  when  the  pus  is  ofl'ensive  this  course  is  not  advised. 

If  the  cavity  should  be  missed,  a  tube  should  be  placed  in 
the  incision  made  in  the  lung,  in  the  hope — which  was  realised 
in  one  case — thai  ilic  pus  might  find  its  way  later  into  the 
opening. 

In  the  majority  of  cases  adhesions  will  be  found  to  have 
fixed  the  lung,  and  to  have  practically  obliterateil  the  pleural 
cavity  at  the  site  of  the  operation. 

UTien  no  such  adhesions  exist,  the  following  course  is 
advised  by  Mr.  (iodlee : — 

"  The  right  method  of  procedure — though  I  confess  it  is  not 
a  very  easy  one — is  carefully  to  stitch  the  lung  up  to  the 
opening  which  has  been  made  in  the  chest  walls.  It  is  a 
difficult  proceeding,  because  the  parts  are  in  a  constant  state 
of  movement  from  the  act  of  respiration,  and  because  the  hmg 
itself  Ls  but  ill-suited  to  retain  the  stitches  that  arc  placed  in 
it,  and  also  because  the  hole  in  which  the  manu-uvres  have  to 
be  carried  on  is  a  rather  deep  one,  and  naostly  obscured  by  the 
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presence  of  blood.  I  have  only  once  had  to  put  this  plan 
into  practice,  and  though  hero  it  was  only  partially  successful, 
it  was  sufficiently  so  to  show  that,  with  a  Uttle  more  care,  the 
L'losure  of  the  pleura  might  have  been  eftected.  We  found,  in 
this  case,  at  the  end  of  a  few  days,  that  a  part  of  the  stitching 
had  given  way ;  but  as  no  cavity  was  reached,  no  evil  conse- 
quences as  regards  the  pleura  resiUted,  the  wound  remaining 
aseptic.  Of  coiu^e,  after  the  stitches  have  been  placed,  the 
attempt  to  ojjon  the  ravity  must  be  postponed  for  at  least  a 
week,  and  at  the  end  of  that  time  the  instnmienls  used  must 
be  sharp,  and  their  employment  gentle,  lest  the  accident  which 
it  is  intended  to  avoid  may,  after  all,  happen." 

Should  foui  pus  escape  into  the  pleural  cavity,  the  case 
must  be  treated  as  one  of  empyema. 

Haemorrhage  is  seldom  troublesome  after  incision  of  the 
limg  imder  the  conditions  met  with  in  these  operations.  Any 
serious  bleeding  would  be  met  by  plugging  the  cavity  with 
aseptic  gmizf. 

The  After-ta:eatnient.^The  cavity  is  syringed  out  with  a 
suitable  antiseptic  solution — preferably,  carbohc  acid — until 
all  ftetor  liJis  disappeared.  The  drainage-tul>e  must  be 
retained  until  the  discharge  has  almost,  and  the  exjwctoration 
quite,  ceased.  This  ndc  should  be  closely  aflhered  to,  as  the 
most  serious  relapses  have  attended  a  too  early  removal  of 
the  lube, 

It  is  unnecessary  to  dwell  upon  the  questions  of  rest, 
liberal  diet,  and  the  necessity  of  plenty  of  fresh  air.  The 
sooner  the  patient  can  be  moved  out  of  doors  the  better. 

4.   THE  TREATMENT  OF  HYDATID   CYSTS  OF  THE   LUNG. 

The  following  account  has  been  kindly  written  for  rae  by 
Dr.  W.  Gardner,  Lecturer  on  Surgery  at  the  University  of 
Adelaide.  Dr.  Gardner's  exceptional  exj^erience  of  hydatid 
disea.se  gives  authority  to  his  remarks.  The  subject  is  veiy 
fully  dealt  with  by  Dr.  Gardner  and  others  in  the  Transaction 
i<f  ike  Second  IiUeT-Culi/nial  Mfdical  Covifrenis  (Molboumo, 
1SS9)  :— 

"  The  site  of  the  cyst  having  been  mapped  out  by  aus- 
cultation and  percus.sion  as  carefidly  as  possible,  an  incision 
about  four  uu-hcs  long  is  then  made  in  the  line  of  the  ribs 
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thnmgh  the  skin,  which  is  retracted  by  : 


of  two  loops  of 


I 


means 
silk  passe<l  tlirough  the  divniod  edges.  The  perio.steiun  over 
two  ribs  is  tiit'ii  dividrtl  ami  peeled  oft'  with  a  raspatory,  and 
at  least  three  inches  of  the  ribs  are  renio^'ed.  Any  bleeding 
points  must  now  be  ligatured  or  twist<*d,  and  all  oozing  stopped 
by  sponge  pressure. 

"  The  next  step  in  the  operation  is  to  pass  a  long  and  line 
trocar  antl  cannula  in  the  direction  in  which  the  cyst  has  been 
locaii.sed.  If  this  fail,  the  needle  must  be  driven  in  again, 
altering  the  direction ;  but  this  is  rarely  required.  It  must 
then  be  noted  at  what  depth  the  cyst  Ls  reached,  as  evidenced 
by  the  escape  of  clear  fluid,  or  of  pus  if  suppuration  Ims 
occurretl.  To  facilitate  tliis  step,  the  trocar  should  be  marked 
oft'  in  inches  and  quarter-inches.  If  not  so  marked,  the  finger 
must  lie  used  to  measure,  as  the  cannula  is  withdrawn,  the 
distance  to  which  it  ]"Mictratcd. 

"  A  long  narrow- bladed  knife  must  then  be  thrust  in  the 
same  ilirection  into  the  cyst,  and  an  incision  large  enough  to 
admit  two  fingers  rapidly  made.  Two  fingers  of  the  left  hand 
are  then  introduced  antl  the  cyst  hooked  up,  the  knife  laid 
down,  and  a  Hagedom's  iieedle,  which  is  held  by  an  assistant, 
and  threaded  with  wallaby  tendon  or  silk,  is  passed  through 
the  cut  edge  of  the  cyst,  visceral  and  parietal  layers  of  the 
pleura  and  intercostal  muscles,  and  handed  to  an  ixssistant, 
but  not  tied.  The  same  manoeuvre  is  then  rejx'ated  on  the 
side  which  is  held  up  by  the  fingers  of  the  left  hand ;  and 
this  loop  is  also  held,  but  not  tied. 

"  If  the  cyst  bo  situated  at  the  base  of  the  lung,  a  <Irainage- 
tube  must  now  be  passed  into  the  pleura  by  the  side  of 
the  cyst ;  but  if  it  is  situated  higher  up,  it  is  better  to  take 
out  a  piece  of  rib  in  a  convenient  situation,  and  pass  a  drain- 
age-tube into  the  bottom  of  the  pleura.  The  two  stitches  are 
then  tied,  and  several  others  inserted  in  the  same  way  and 
tied  at  once.  With  the  ringer  as  a  guide,  a  jiair  of  rat-trap 
forceps  are  introduced,  and  made  to  take  hold  of  the  mother- 
cyst.  The  tingnr  is  then  withdrawn,  and,  with  the  forceps  in 
the  left  hand,  the  surgeon  gently  draws  on  the  cyst — and  as  it 
frequently  tends  \x>  break,  ho  must  bo  prepared  with  another 
pair  of  strong  catch-forceps  to  take  a  fresh  hold — and  a  Uttle 
delicate  manipulation  will  deliver  the  mother-cyst  entire.     In 
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the  process  of  removal,  tho  rent  in  the  mother-cyst  maj'  allow 
danL,'lit(r-cvsts  to  escape  into  the  cavity;  but  it  is  better  to 
aDow  them  to  be  washed  out  later  by  douching  than 
to  nm  the  risk  of  injury  to  the  wall  of  the  external  capsule. 
A  large  drainage-tube  is  then  introduced  into  the  cavity, 
and  the  extremities  of  the  skin  incision  are  approximated 
by  sutures  of  gut  or  horsehair." 

5.    INCISION  OF  THE   PEBIC.^RDHJM    IN   PUBULENT  PERICARDITIS. 

Tliis  subject  has  been  fully  dfult  with  by  Dr.  Samuel  West 
(Med.-Chir.  Travis.,  vol.  Ixvi.,  page  260 ;  B-i-it.  Med.  Jov/m., 
February  21st,  1891),  by  Professor  Rosentein  (Beiiiner  klin- 
ische  \Y QchenschHft ,  1881),  and  by  Dr.  Hermann  Bronner 
{Brit.  Med.  Jowm.,  Februar\'  14th,  1891),  and  the  operation 
has  been  now  illustrated  by  a  number  of  most  successful  cases. 

The  amount  of  pus  ovacun  ted  has  in  some  cases  been  re- 
markable. In  one  of  Dr.  West's  cases  "  fully  two  c[uarts  "  were 
evacuated  in  a  few  seconds. 

The  pericardial  sac  is  more  safely  opened  by  means  of  an 
meision  than  by  means  of  aspiration  in  cases  of  suppurative 
pericarditis. 

The  incision  is  made  in  the  foiu"th  or  fifth  intercostal  space 
of  the  left  side,  and  about  one  ini'h  to  the  outer  side  of  the 
edge  of  the  sternum,  in  order  to  avoid  the  internal  mammary 
artery. 

The  incision  is  at  tirst  small,  and  is  cautiously  deepened. 
The  opening  in  the  pericardium  may  be  at  first  a  mere 
pimcture,  and  may  then  be  enlarged  by  cutting,  or  dilated 
with  sinus  forceps. 

When  all  the  pus  has  escaped,  a  soft  drainage-tube  is  in- 
serted. The  cavity  exposed  must  be  kept  well  drained,  and 
should  be  well  washed  out  as  often  as  required.  The  after- 
treatment  differs  in  no  essential  from  the  after-treatment  of 
purulent  collections  elsewhere. 

No  advanti^e  has  attended  the  approaching  of  the  peri- 
cardium tlu:x)ugh  a  trephine-hole  made  in  the  sternum,  nor 
does  any  advantage  attend  the  resection  of  a  rib  or  costal 
cartilage. 
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CHAPTER  IL 

Removal  of  the  Breast. 

Anatomical  Points.  —  The  female  breast  normally  extends 
from  the  third  to  the  fifth  rib.  It  is  supplied  by  the  following 
arteries,  which  are  divided  in  excision  of  the  organ : — The 
second,  third,  fourth,  and  fifth  intercostal  branches  of  the 
internal  mammary.  Of  these,  the  branch  from  the  third  inter- 
space is  often  of  comparatively  large  size.  All  these  vessels 
enter  upon  the  inner  margin  of  the  gland.  Entering  the 
outer  margin  of  the  gland,  there  are,  from  above  downwards,  a 
branch  of  the  acromio-thoracic,  the  long  thoracic  artery,  which 
closely  foUows  the  anterior  fold  of  the  axiUa,  and  the  external 
mammary,  which  is  near  the  middle  of  the  hollow  of  the  axilla. 
Several  branches  issuing  from  the  great  pectoral  muscle  pierce 
the  fascia  and  enter  the  breast  The  branches  of  the  third  inter- 
costal and  the  long  thoracic,  or  possibly  the  external  mam- 
mary, are  the  vessels  which  are  usually  the  most  conspicuous 
as  bleeding  points.  The  chief  blood  supply  of  the  breast 
comes  from  the  axillary  sida 

Some  of  the  lymphatics  of  the  mamma  accompany  the 
intercostal  arterial  branches,  and  enter  the  anterior  mediasti- 
nal glands.  The  majority,  however,  enter  a  set  of  axillary 
glands,  which  are  placed  behind  the  edge  of  the  pectoral 
muscle  and  upon  the  serratxis  magnua.  They  accompany  the 
loi^  thoracic  artery. 

The  Instnunents  Required. — A  large  scalpel;  a  small 
scalpel;  dissecting  forceps ;  six  to  ten  pressure  forceps ;  artery 
forceps ;  a  tenaculum ;  scissors  ;  long  straight  needles ;  liga- 
tures and  sutures ;  a  kidney-shaped  receiver ;  drainage-tube. 

PositioiL — ^The  patient  is  brought  to  the  edge  of  the  table, 
and  lies  with  the  head  and  shoulders  raised.  The  arm  of  the 
affected  side  is  raised,  and  is  so  placed  that  the  hand  lies 
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behind  the  nape  of  the  neck.     It  is  retained  in  this  position 
by  the  aniesthetist 

The  lower  part  of  the  trunk  is  covered  with  a  macintosh 
sheet  Three  or  four  coarse  sponges  are  wn<]ged  in  between 
the  scapula  and  the  operating-table  to  absorb  the  blood,  which 
tends  to  run  down  over  the  patient's  back. 

In  dealing  with  the  right  breast,  the  surgeon  faces  tlie 
patient.  In  dealing  with  the  left  gland,  he  faces  towards  the 
hip  of  the  opposite  side.  The  chief  a.ssistant  in  either  case 
places  himself  opposite  to  the  surgeon,  and  upon  the  oilier 

side  of  the  table.  He  leiuis 
over  the  patient's  trunk. 
He  helps  to  retract  the  parts, 
to  hold  up  the  breast  when 
required,  and  to  gras]>  any 
bleeding  point  with  pn-ssiire 
forceps.  A  second  assi.stant 
may  stand  by  the  surgeon's 
side.  Both  assistants  should 
have  pressure  forceps  close 
at  hand. 

When  the  patient  is  in 
position,  the  mammary  and 
axillary  regions    shotdd   be 
well  washed    with   an    anti- 
septic solution,  and  the  axillary  hair  .should  be  shaved  oft'. 

The  Operation. — An  elliptical  incision  is  made,  the  di- 
mensions, and  especially  the  width,  of  which  will  depend  uf)on 
the  size  of  the  mass  to  be  removed.  The  centre  of  the 
ellipse  will  be  about  the  nipple.  The  long  axis  of  the  ellipse 
wiU  be  parallel  with  the  anterior  fold  of  the  axilla  in  the 
position  in  which  the  limb  is  tixed.  The  upper  end  of  the 
incision  will  be  opposite  to  the  centre  of  the  axilla  on  the 
pectoral  side  ;  the  lower  end  of  the  incision  will  be  just  beyond 
the  mamma  (Fig.  421). 

In  deaUng  with  the  right  side,  the  surgeon  commences 
the  incision  over  the  axilla  and  cuts  toward  the  chest. 

In  dealing  with  the  left  breast,  it  is  convenient  to  com- 
mence the  incision  at  its  lower  part,  and  cut  towards  th« 
axilla 


Fig.  -121.— EXCISIOS  OF  THB  OBZAai. 
«,  AxilUrj'  inoisioD ;  b.  Drainage  opening 
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As  the  cut  is  made,  the  surgeon  steadies  the  part  with  his 
left  hand,  which  is  made  to  press  in  the  opposite  direction  to 
that  followed  by  the  knife,  so  as  to  keep  the  skin  tense. 

The  whole  of  the  incision  should  be  completed  at  once. 

The  knife  should  at  first  involve  the  skin  and  superficial 
tissues  only,  and  should  just  pass  down  into  the  subcutaneous 
fat  As  soon  as  the  ellipse  has  been  completed  the  surgeon 
should  turn  to  the  V-shaped  point  at  each  extremity  of  the 
wound,  and  should  see  that  the  skin  is  entirely  free  at  these 
points.  It  is  very  common  for  the  mass  to  be  held  here,  owing 
to  a  faulty  division  of  the  skin. 

The  chief  assistant,  who  stands  upon  the  opposite  side  of 
the  table,  now  draws  the  skin  up  on  the  sternal  side  of  the 
mamma  towards  the  median  line,  while  the  surgeon  lightly 
presses  the  breast  downwards  with  his  left  hand.  While  the 
parts  are  in  this  position  the  upper  limb  of  the  incision  is 
'Carried  down  to  the  pectoral  muscle.  If  the  skin  be  fully 
retracted  by  the  assistant,  a  division  of  the  deeper  parts  well 
beyond  the  limits  of  the  breast  is  ensured. 

The  surgeon  now  grasps  the  mamma  and  drags  it  away 
fix)m  the  thorax,  while  he  severs  its  deep  attachments  in  such 
A  way  as  to  lay  bare  the  great  pectoral  muscle.  In  this  stage 
of  the  operation  the  breast  is  as  much  torn  away  as  cut 
Away. 

The  chief  assistant  secures  any  bleeding  points  with 
pressure  forceps.  Nothing  now  remains  but  the  attachments 
of  the  breast  on  the  axillary  side.  The  assistant  should  grasp 
the  breast  and  draw  it  upwards  and  towards  the  middle  line, 
while  the  surgeon  retracts  the  skin  in  the  opposite  direction. 
The  inferior  part  of  the  incision  is  now  carried  down  to  the 
thorax. 

The  breast  is  now  only  attached  by  the  part  just  beyond 
the  anterior  fold  of  the  axilla — i.e.,  on  its  axillary  side.  The 
surgeon,  grasping  the  tumour  in  his  left  hand,  drags  it  away 
from  the  thorax,  while  he  rapidly  severs  the  few  remaining 
connections  of  the  part.  In  this  way  the  chief  vessels  going 
to  the  mamma  are  divided  last. 

If  an  attempt  be  made  to  remove  the  whole  breast  by  one 
continuous  dissection  from  above  downwards,  the  skin  beyond 
the  lower  incision  becomes  turned  in,  and  is  very  easily  button- 
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holed  The  vessck  which  come  from  the  axillary  artery  are 
also  divided  at  an  inconvenient  time. 

The  removal  of  the  manmia  should  be  complete,  and  the 
great  pectoral  muscle  should  be  laid  quite  bare.  If  the  carci- 
noma has  spread  into  the  fibres  of  the  muscle,  the  whole  of 
the  affected  part  must  be  liberally  cut  away. 

The  next  step  consists  in  the  treatrrunt  of  (he  axUlnry 
gluvds. 

If  no  glands  can  be  detected  through  the  skin,  the  finger 
may  be  passed  into  the  axilla,  through  the  upper  part  of  the 
incijsion,  and  the  re^on  of  the  mammary  ih«in  of  glands 
examined.  If  no  enlargement  can  be  detected,  there  is  no 
need  to  open  the  axilla  further,  provided  that  the  tissues  right 
up  to  the  futty  base  of  the  axilla  have  been  very  liliorally 
removed.  It  must  be  bomo  in  mind  that  accessory  lobules  of 
the  manmiary  gland  may  be  found  between  the  breast  and  the 
axilla,  and  should  be  removed.  If  any  ghinds  exist  in  the 
axilla,  the  incision  should  be  continued  upwards  into  the 
armpit,  as  shown  in  Fig.  421,  a.  But  little  cutting  is  required. 
The  glands  may  be  most  conveniently  removed  with  the 
fingers.  Great  care  must  be  taken  not  to  damage  the  axillary 
vein,  and  the  nerves  which  cross  the  outlet  of  the  axilla 
should  also  be  preserved.  The  heroic  evacuation  of  the  axilla 
which  Luvolves  the  laying  bare  of  the  whole  of  the  axillary 
vein,  the  removal  of  the  fatty  ti.ssue  of  the  entire  space,  and 
the  exposure  of  the  upper  tihs,,  has  nothing  to  recommend  it. 
{See  page  757.) 

It  is  now  convenient  to  mention  the  following  general 
jHnnta  with  regard  to  excision  of  the  breiist: — (1)  All  bleeding 
points  should  be  picked  up  neatly,  and  not  grabbed  up 
together  with  ti  mass  of  the  surrounding  tissue.  (2)  The 
wound  should  not  be  scrubbed  with  a  sponge.  It  barely  needs 
to  be  sponged  at  alL  (3)  Weak  antiseptic  solutious  should  be 
used  to  wash  the  wound.  It  should  be  cleansed  by  washing, 
and  not  by  sponging.  A  kidney-shaped  receiver  is  placed 
beneath  the  wound,  and  a  stream  of  weak  carbolic  lotion 
(1  in  40)  is  allowed  to  run  over  tJie  raw  surface  until  all  clote 
have  been  washed  away. 

The  bleeding  points  are  now  deidt  with.  In  the  majority 
of  cases  the  long-continued  pressure  of  the  forceps  will  suffice 
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to  close  the  larger  number  of  the  vessels,  others  are  occluded 
by  twisting  the  pressure  forceps  before  they  are  removed.  It 
is  rare  that  any  artery  requires  to  be  ligatured.  Trouble  is 
often  given  by  little  vessels  which  emerge  from  the  substance 
of  the  pectoral  muscle.  A  tenaculum  may  be  required  before 
these  can  be  ligatured. 

The  wound  is  gently  dried  by  patting,  the  arm  is  brought 
down  imtil  it  forms  a  right  angle  with  the  trunk,  and  the 
sutures  are  then  introduced.  The  woimd  margins  are  put  upon 
the  stretch  by  means  of  blunt  hooks  (page  59,  voL  i.).  The 
needles  employed  are  straight  and  long,  and  the  sutures  are  of 
silkworm  gut.  The  upper  and  lower  sutures  are  applied 
first,  the  middle  ones  being  left  to  the  last.  The  sutures  are 
not  tied  until  the  upper  and  lower  series  are  completed.  They 
are  then  knotted,  and  the  assistant  follows  the  closing  wound 
with  sponges,  so  applied  as  to  maintain  considerable  pressure 
over  the  recently-imited  incision,  and  to  obliterate  the  wound 
cavity.  This  pressure  must  not  be  relaxed.  An  opening  for 
a  dnunage-tube  is  now  made  in  the  hollow  of  the  skin  below 
the  wound  (Fig.  421,  6).  A  tube  is  inserted  and  secured  by  a 
suture. 

The  middle  sutures — i.e.,  those  in  the  central  part  of 
the  wound — are  now  inserted  and,  when  they  are  all  in 
place,  tied.  The  assistant  with  the  sponges  still  follows  the 
sutured  incision,  and  obliterates  by  pressure  the  wound  cavity. 
The  dressing  is  prepared.  It  consists  either  of  sponges, 
cotton-wool,  or,  better  still,  Tillmann's  dressing.  The 
material  employed  should  be  dusted  with  iodoform,  and  be 
large  enough  to  fully  occupy  the  whole  axilla  and  cover  the 
entire  wound.  A  momentary  removal  of  the  sponges  already 
in  place  allows  the  wound  to  be  dusted  with  iodoform ;  and  then, 
in  the  place  of  the  first  sponges  used,  the  fresh  sponges  or  the 
pad  are  apphed.  The  arm  is  now  brought  across  the  chest, 
and  it  should  be  the  duty  of  one  assistant  to  maintain  it 
in  place  during  the  appHcation  of  the  bandage.  He  must 
rigorously  carry  out  the  order,  "  Keep  the  elbow  to  the  side, 
and  the  hand  upon  the  opposite  shoulder." 

Between  the  hand  so  placed  and  the  chest  a  layer  of 
cotton-wool  is  inserted.  A  four-  or  five-inch  flannel  bandage  is 
now  firmly  applied.     It  must  hold  the  arm  in  place.     If  it  bo 
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properly  applied,  the  arm  acts  as  a  splint,  which  keeps  tho 
parts  at  rest,  and  which,  through  the  extensive  axillary 
dressing,  maintains  such  complete  pressure  over  the  whole 
of  the  operation  area  that  the  woimd  cavity  is  entirely 
obliterated.  In  such  circumstances  no  efl'usion  can  take 
place,  and  such  oozing  as  occurs  finds  an  exit  through  the 
<lruinuge-tube. 

The  space  between  the  upper  arm  and  the  chest  must  be 
well  packed  with  wool 

The  liandage  must  be  applied  while  the  patient  is  raisi:"d  in 
the  sitting  position,  and  it  is  needless  to  say  that  the  skin  of 
the  chist,  arm,  and  back  must  be  cleaned  before  it  is  put  on. 
The  bandage  is  first  carried  several  times  around  the  arm 
and  chest,  so  as  to  bring  the  limb 
very  firmly  to  the  side  (Fig.  422,  a 
to  b).  Then  from  B  it  passes  imder 
the  opjKtsite  axilla  and  across  the 
ba<k  to  the  summit  of  the  affecie<i 
shoulder  at  C.  It  is  then  made  to 
psiss  down  under  the  forearm  at 
D,  so  as  to  support  the  upper  arm. 
From  D  it  is  carried  up  l)ehind  the 
axilla  to  c  ;  thence  across  the  front 
of  the  chest  to  B,  whence  it  returns 
t)ehind  the  back  to  c,  and  down 
again  on  the  front  of  the  IkmU'  to 
D,  to  strengthen  the  supporting 
sling.  It  passes  in  the  next  pla^>e 
across  the  back  from  u  to  E  (the 
summit  of  the  opposite  shoulder). 
Thence  it  is  taken  across  the  front  of  the  chest  and  under  the 
axillary  dressing,  and,  tinall}-,  n)und  the  body  behind  the  back 
to  end  at  f.  At  least  two  bandages  will  be  required,  and 
some  of  the  turns  may  be  repeated  several  times,  e.«^pecially  in 
the  case  of  heavy  and  corpulent  patients.  A  liberal  &u})ply  of 
safety-pins  is  needed  to  tix  the  bandage  at  ditfereut  |H>int& 
This  bandage  sen'cs  practically  to  seal  the  wound,  and  to 
support  the  part  perfectly. 

After-treatment. — If  there  be  any  pain,  a  h^-jjfidenuii-  of 
morphia  may  be  i.'iven.     As  a  rule,  the  patient  com|ilaius  only 
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of  the  tightness  and  irksouicncss  of  the  bandage,  and  for  this 
inconvenience  she  should  be  prepared.  The  wound  should  be 
dressed  and  the  drainage-tube  removed  in  forty-eight  hours. 
The  parts  are  washed  and  dried,  and  dressed  in  the  same 
manner  as  on  the  first  occasion.  It  is  rarely  necessary  to  dis- 
turb the  dressing  again  until  the  fifth  or  sixth  day,  when  it 
is  washed,  dried,  and  powdered,  and  the  arm  put  up  as  before. 
The  sutures  may  be  removed  on  the  eighth  or  ninth  day,  and 
the  forearm  may  then  be  Uberated.  The  patient  may  usually 
be  ordered  up  on  the  eleventh  day,  and  may  leave  the  hospital 
on  the  fourteenth.  Primary  healing  may  be  depended  on,  and 
of  late  years  I  have  had  exceedingly  few  exceptions  to  this  rule. 

There  is  never  any  need  to  syringe  out  the  wound  if  firm 
pressure  be  maintained.  The  maintenance  of  this  pressure, 
irksome  as  it  is,  is  all-essentiaL  In  persons  who  perspire 
much,  the  iodoform  powder  may  cause  some  irritation, 
especially  around  the  axillary  part  of  the  wound.  In  such 
case  some  other  dusting  powder  may  be  used. 

Silkworm-gut  sutures  may  be  left  in  for  fourteen  days  if 
necessary,  and  in  no  ordinary  cases  is  it  ever  needful  to 
support  the  wound  by  strapping. 

Comments  upon  the  Operation  and  Modifications  of  the 
Prccednre. — In  dealing  with  large  tumours,  such  as  some 
sarcomata,  the  skin  incision  must  be  planned  with  much  care, 
or  the  operator  will  fail  to  adjust  the  margins  of  the  wound. 
If  any  tension  fall  upon  the  sutures  in  consequence  of  an 
unusual  amount  of  skin  having  been  removed,  a  hare-lip  pin 
had  better  be  introduced  at  the  point  where  the  greatest 
strain  comes. 

It  appears  to  be  totally  unnecessary  in  ordinary  cases  of 
malignant  disease  to  remove  the  whole  of  the  skin  covering 
the  breast,  whether  sound  or  unsound,  as  some  advise.  Such 
skin  as  is  implicated  by  the  disease  or  adherent  thereto  must, 
of  course,  be  freely  removed ;  but  if  the  case  be  so  advanced 
that  all  the  integument  covering  the  mamma  is  involved, 
then  it  is  probable  that  the  case  is  not  suited  for  treatment  by 
operation. 

Influenced  by  the  advice  of  more  than  one  eminent  sur- 
geon, I  at  one  time  cleared  out  the  contents  of  the  axilla  in 
all  cases  of  excision  of  the  breast,  including  those  in  which  no 
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^rlaDdubur  swellings  could  be  discovered  in  that  space.  ITiis 
practice  I  hare  discontinued.  Tlie  results  obtained  hare 
appeared  to  me  to  be  in  no  way  more  satisfactory  than  those 
which  follow  the  lesser  operation. 

The  operation  has  been  rendered  more  tedious  and  more 
dangerous.  Some  patients,  after  recovery  from  the  opera- 
tion, have  complained  of  stiff  and  painful  shoulders,  of 
neuralgia  involving  the  nerves  of  the  limb,  and  of  considerable 
(pdema  of  the  hand  and  forearm. 

There  is  little  evidence  to  support  the  value  of  some  of  tiie 
more  extensive  operations  carried  out  in  cancer  of  the  breast 
— operations  which  involve  the  complete  evacuation  of  the 
axilla,  the  removal  of  so  large  a  tract  of  skin  that  the  wound 
must  close  bv  granulation,  and  the  excision  of  considerable 
porticms  of  the  pectoral  muscle  In  many  instances  I  am 
convinced  that,  although  the  patient  has  recovered  well  from 
the  actual  operation,  the  duration  of  life  has  not  been  pro- 
longed. This  is  noticeable  in  cases  of  slow-spreading  atrophic 
cancer,  which  may  cause  little  trouble,  and  may  last  for  years. 
It  is  removed  at  a  late  period.  The  wound  heals,  and  in  a 
very  short  time  the  maliirnant  disease  retiuns.  It  comes  bsick, 
however,  in  an  altered  character.  In  the  place  of  the  feeble 
unobtrusive  growth,  there  appears  a  ruddy  cancerous  mass, 
rampant  and  agijTessive,  which  soon  brings  life  to  an  end. 

Small  iniu-ccni  (unu>un>  of  the  breast  are  removed  through 
a  simple  incision,  which  should  follow  a  line  radiating  from 
the  nipple.  K  much  thickness  of  mammary  tissue  is  cut 
through,  a  drainage-tub-e  should  always  be  retained  for 
twenty-four  or  thirty-sis  hours. 

It  is  sometimes  pos£;ible  to  remove  an  innocent  growth  by 
an  incision  wliicb  f'Uows  the  crease  between  the  lower  seg- 
ment of  the  miiuima  and  the  thorax.  Excellent  drainage  is 
provideii  by  such  an  incision,  and  the  s^^ar  is  entirely  hidden 
frvim  >-iew. 

The  Eestilts  of  Excision  of  the  Breast. — ^The  actual  mor- 
tality following  the  operation  of  excision  of  the  breast  is  very 
low,  and  i>  at  the  present  day  probably  less  than  live  per  cent. 
\Vhen  the  ampin^iiiou  is  perfcTmed  for  malignant  dise::,-e, 
re  iirrciue  is  imfi^rtunately  the  nile.  The  average  date  of 
ri\urrtnoo  after  the  ojxr.iiion  is  .-il-nit  twenty  months. 
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In  most  cases  thu  excision  gives  to  the  patient  great 
temporary  relief  of  both  mind  and  body ;  and  in  instances  in 
which  the  operation  is  performed  early,  life  is  undoubtedly 
prolonged.  Mr.  Butlin  believes  that  in  excising  the  breast  for 
mammary  cancer,  a  cure — i.e.,  a  freedom  from  recurrence  for 
full  three  years — ^may  be  expected  in  twelve  to  fifteen  per 
cent  of  the  patients  operated  upon;  and  that  in  cases  of 
sarcoma,  somewhat  more  satisfactory  results  may  be  anti- 
cipated. Mr.  Williams,  in  an  analysis  of  the  cancer  cases 
at  the  Middlesex  Hospital,  gives  the  following  averages  {Lancet, 
January  12th,  1889) : — The  average  duration  of  life,  dating 
from  the  time  when  the  disease  was  first  noticed,  is  60*8 
months  for  those  who  undergo  operation,  £md  44f8  months 
for  those  in  whom  the  disease  runs  its  natural  course.  The 
average  duration  of  life  subsequent  to  amputation  of  the 
breast  is  40*3  months.  The  average  interval  between  the 
first  operation  and  the  first  recurrence  is  26  months;  thd 
mftTimmn^  130  months ;  the  minimum,  2'd  months. 


THE  END. 
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Operation  for  Radical  Cure  of  Her- 
nia, li.  .541.  .>52. 

Battey's  Operation,  ii.  271. 

Bauden's  Ammitation  at  Knee*joint, 
i.  496. 

Bh<I  u^ed  in  Operation  Cases,  L  32. 

B'  niiett's  Operation  for  Varicocele,    iL 

Bcut  Tibia,  i^sti'otomy  (or,  L  076. 


Bnger's   Ampntatioo    of    Upper    Ex- 
tremity, L  S97. 
Biceps,  Tenotomy  of,  L  768. 
Bigeiow's  Operation  (for  Vesical  Oalcn- 

1ns),  iL  594.  602. 
Bilateral  Lithotomy.  iL  556. 
Biliary  Calculus,  Operations  for,  iL  468. 
Fistula,    Operations  for,   iL   4ij8, 

469. 
Bistoury,  L  39. 
Bladder,  Calculns  of,  Operations  for,  iL 

555,  575,  578,  593,  606. 

,  Exci^on  of,  ii.  615. 

,  ExtrOTenion  of,  iL  98. 

,  Operations  on  Ulcers  of,  iL  608. 

, upon,  ii.  -555. 

,  Plastic  Operations  up(»,  iL  98. 

,  Position  of,  in  Snprapnliic  Cysto- 

tomv.  iL  580. 

,  I'oucbes  of,  iL  570. 

— •— ,  Rupture  of,  iL  622. 

,  Suturing  of,  after  Rupture,  iL  SH. 

,   ,   in  Suprapubie  Cystotomy, 

iL588. 
,  Tumooia  of,  Operatioas    for,  3. 

610. 
Bleeding,  Anert  of,  L  57,  277,  307. 
Bloodless  Operations,  i.  279. 
Boeckel's  Excision  of  Wrist,  L  621. 
. Operation    for     Xaso-pharyngeal 

Polvp,  i.  737. 
Bone  Forceps,  L  599. 

Plates  (Senns),  iL  336,  338. 

Bones,  Excision  of.  General  Considers 

tions,  L  595. 

,  Operatious  on,  i.  .549. 

Boee's  Method  of  Tracheotomy,  iL  1S9. 

Boutonniere  Operation.  iL  630. 

Bowels,  Obstruction  of.  Operations  b>t, 

iL380. 

.  <!>penitiou3  on,  ii.  297. 

Brachial  .\rtory.  Ligature  of,  i.  123. 

—  Plexus,  Operations  on,  i.  246. 
Brain,   Abscess  of,  Trephining   for,   iL 

712. 
,  BoUet  Wound  of,  Trephining  tor, 

ii.  711'. 
,  Hemorrhage  into.  Trephining  for, 

iL  708. 
,   Operations   <ui,  iL  699,  710,  712, 

715. 
,  Tumour  of.  Trephining  for,    iL 

715. 
Breast,  Excision  of,  iL  739,  751. 
Brouchiectases.  Operation  for,  ii.  746i, 
Bronchocele,  Excision  of,  iL  161, 
Briins'  <>peration  on  Lips,  ii.  57. 

Plastic  Operation,  ii.  7. 

Buccal  Xerre,  Operations  on.  i.  242. 
Buchanan's  Operation  for  Fiat-Foot,  L 

762. 

on  Lip,  iL  .59. 

Buck's  Operatum    upon    lips,    ii.    60, 

61. 
Bums,  Cicatrieej  after.  Treatment  of,  iL 

III. 
Burow's  Plastii'  0|H?ration,  iL  6. 
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Cfficmn,  Excision  of,  il  326,  329. 
Calconenin.  Ezcisiou  of,  i.  669. 
Calculus,    Biliary,    Operations    for,   iu 

4d8. 
in  Bladder,  Operations  for,  ii.  555. 

676,  578,  693,  606. 

,  Renal,  Operations  for,  ii  481. 

Calliseu's  Operation  (Colotomy),  ii.  365. 
Cancer  as  it  affects  Operation,  i.  14. 
Garden's  Amputation  of  Thigh,  i.  601. 
Caries  of  Spine,  Operation  for,  ii  731. 
Carotid,  Common^  Ligature  of,  i  160. 

,  External,  Ligature  of,  i  166. 

,  Internal,  Ligature  of,  i  160. 

Castration,  ii.  6.5U. 

Catgut,  i.  46,  100,  103. 

Catun,  i.  285. 

Cerebellar  Abscess,  Trephining  for,  ii. 

714. 
Cerebral  Abscess,  Trephining  for,  ii  712. 

Hemorrhage,  Trephining  for,  ii. 

708. 

Injury,  Trephining  for,  ii.  702,  710. 

Tmnoor,  Trephining  for,  ii  716. 

Cervical  Glands,  Excision  of,  ii  169. 

Nerves,    Operations   on,    i    247, 

249. 

Plexus,  Operations  on,  i  247. 

Chalot's  Operation  for  Kaso-pharyngeal 

Polyp,  i.  731. 
Cheever's    Operation    upon    Tonsillar 

Tumours,  ii.  209. 
Cheiloplasty,  ii.  63. 
Chest,  Operations  on,  U.  740. 

,  Tapping,  ii.  740. 

Children.  Xitholapaxy  in,  ii  60S. 

,  Lithotomy  m,  li  668,  67& 

,  Operations  on,  i  3. 

Chisels,  i.  650. 
Chloroform,  i  73,  86. 

and  Alcohol,  i  77. 

and  Morphine,  i  77. 

Cholecystectomy,  ii.  469. 
Cholecystenterostomy,  ii  468. 
Cholecystotomy,  ii.  458. 
ChoIeUthotomy,  ii.  469. 
Cholelithotrity,  ii.  459. 
Chopart's  Amputation  of  Foot,  i  431. 
Cicatrices,    Plastic    Operations    on,   ii 

10. 
Cicatrix  after  Amputation,  i  276. 
Circular  Method  m  Amputation,  i.  287, 

292,  301. 
Circumcision,  ii  663. 
Clamp  for  Htemorrhoids,  ii.  673,  674. 

for  Intestine,  ii.  320,  429. 

Chu-icle,  Eic'ision  of,  i.  657. 
Cleft  Palate,  *  )perations  for,  u.  64. 
Clemot'H   Operation    for   Hare-lip,    ii 

45. 
Closure  of  Jaw,  Operations  for,  i  749. 
Club-foot,  Osteotomy  for,  i.  680. 
Coates'  Operation  for  Piles,  ii.  673. 
Cock's     Operation    (Urethrotomy),    ii 

630. 
Colectomy,  ii.  329. 
Colon,  Excision  of,  ii.  329. 


Colo-rectostomy,  ii  346. 
Colotomy,  ii.  3o4. 

,  Iliac,  ii.  371. 

,  Inguinal,  ii  371. 

,  Lumbar,  ii.  356. 

Condition    of   Patieut    and    Result    of 

Operation,  i.  1. 
Corneal  Stump,  i.  268. 
Craniectomy,  ii.  719. 
Craniotomy,  Linear,  ii  719. 
Cranium,  Operations  on,  ii.   699,  7ir>. 

720. 
Croft's  Operation  for  Deforming  Cica 

trices,  il.  11. 
Crupper  Incision  iu  Amputation,  i.  294. 
Crural  Nerve,  Anterior.  Operations  on, 

i  -256. 
Crushing  Operation  for  Piles,  ii  673. 

for  Stone,  ii.  393. 

Cuneiform  Osteotomy,  i.  549,  568,  678. 
Curetting  Cancer  of  Stomach,  ii  420. 
Cushing's  Intestinal  Suture,  ii  305. 
Cutting  on  Gripe,  ii.  665. 
Cystotomy,  ii  608,  610,  613,  625. 
,  Suprapubic,  ii  678,  683,  608,  610, 

613,  617. 
Cxemr's  Intestinal  Suture,  ii.  308. 
Operation  upon  Tonsillar  tumours 

ii209. 

Cavies  -  Colley's   Operation  for    Cleft 

Palate,  ii.  78. 
Defects,  Methods  of  Closing,  ii  3. 
Deformities  produced  by  Cicatrices,  ii 

10. 
Denonvillier's  Khiuoplastic  Operation, 

ii.  36. 
Dental  Nerve,  Inferior,  Operationa  on, 

i236. 
Depressed  Nose,  Plastic  Operations  for, 

if.  23,  33. 
Desprez'sOperation  forNaso-phaiyngeal 

Polyp,  i.  734. 
Diabetes  as  it  affects  Operation,  i.  18. 
Diday's  Operation  for  Webbed  Fingers, 

ii.  129. 
Dieffenbaoh's  Operations  upon  Lip,  ii 

60,63. 

Plastic  Operation,  ii.  6. 

Rhinoplastic  Operation,  ii  34. 

Digestive  Disturbances   as  they  affect 

Operation,  i.  19. 
Digital  Compression  of  Arteries,  i  281. 
Director,  Abuse  of,  i  63. 
Disarticulation.     (See  Amputation.) 
Dissecting  Forceps,  i  39. 
Dorsalis  Pedis  Artery,  Ligature  of,  i 

172. 
Drainage  of  Wounds,  i.  64. 

-tubes,  i.  04. 

Dressings  applied  after  Operation,  i.  67. 
Dubrueu's  Amputation    at  Wrist-joint, 

i  352. 

of  Toes,  i.  414. 

Duodenostomy,  it  444. 

Duplay's  Operation  for  Epispadias,  ti. 

89. 
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Ouplay's  Opnration  for  Hsrpospadias,  u. 

93. 
Dupuytren^s  Intefltinal  Suture,  ii.  303. 

Contraction,  Operation  for,  L  769. 

Duval's  Supra-malleolar  Amputation,  i. 

466. 

Ear,  Disease  of  Middle,  ii.  713,  722. 
£cra8eur  in  Excision  of  Penis,  ii.  6S7. 

of  Tongue,  it  196,  199. 

Ectopia  Vesicee,  Operations  for,  ii.  98. 
Elbow,  Excision  of,  i.  630. 

joint.  Amputation  at,  i.  36.3. 

Elephantiasis  of  Scrotum,  Treatment  of, 

u.  660. 
Elevators,  i.  .599. 
Elliptical  Method  in  Amputation,  i.  292, 

301. 
Empyema,  Operations  for,  ii.  740. 
Encysted  Calculus,  ii.  iViU. 
Enterectomv,  ii.  317,  319,  324. 
Enterorhaphy,  ii  300. 
Euterotomy,  ii.  349. 
Epispadias,  Operations  for,  ii.  82. 
Erasion  of  a  Joint,  i.  709. 
Erysipelas  as  it  affects  Operation,  i.  16. 
Esmarch's   Amputation    at    Hip-joint, 

i.  .535. 

Tourniquet  and  Bandof^e,  i.  278. 

Esthlander's  Operution  on  Lip,  ii,  57. 

on  Thorax,  ii.  744. 

Ether,  i.  "1,  84. 

Excision  Instruments,  i.  597, 

of  Ankle,  i.  672. 

of  Astragalus,  i.  580,  (iB". 

of  Bones,  General  Considerations, 

i.  595. 

of  Breast,  ii.  751 . 

of  Clavicle,  i.  657. 

-  —  of  (Condyle  of  Jaw,  i.  760. 

—  of  EIIkiw.  i.  630. 
— -  of  Kye-ball,  ii.  7i5. 

of  Femur,  i.  693. 

of  Fibula,  i.  678. 

-  of  Fingers,  i.  610. 

-  of  Glands,  ii.  169. 

of  Hip.  i.  695. 

of  Hiinienis,  i.  640. 

of  Jaw.  Lower,  i.  742,  747. 

,  XTi  pur.  i.  715,  726,  729. 

of  Joints,  Ofiieral  Considerations, 

i.  r)\)h. 

of  Knee,  i.  680. 

of  Larynx,  ii.  1.50. 

of  .Motacari>«s,  i.  611,  612. 

of  Metatarsus,  i.  666. 

of  Nerves,  i.  223. 

of  Os  calcis,  i.  669. 

of  Pylorus,  ii.  426. 

of  Radius,  i.  628. 

of  Hnctum,  ii.  691. 

—  of  Ribs,  ii.  743,  744. 
of  ScajMila,  i.  6.59. 

-  of  Shoulder,  i.  647. 

of  S|>loeQ.  ii.  473. 

—      of  Tarsus,  i.  666. 

of  Tcmporo-maxillary  Joint  i.  750. 


Exdaion  of  Thumb,  i.  Oil. 

of  Thyroid  body,  ii.  161. 

of  Tibia,  i.  678. 

of  Toes,  i.  665. 

of  Tongue,  ii.  180. 

of  ITloa,  i.  628. 

of  Varicocele,  ii.  637. 

of  Wrist,  i.  614. 

,  Open  Method  of,  i.  603. 

,  Results  of,  i.  607,  609. 

,  Subperiosteal  Method  of,  i.  603. 

Extensors  of  Foot,  Tenotomy  of,  i.  767. 
Extroversion  of  Bladder,  Operatioi;,s  for, 

a  98. 
Eye-ball,  Excision  of,  ii.  726. 

Facial  Artery,  Ligattue  of,  i.  169. 

Nerve,  Operations  on,  i.  244. 

Ftecal  Fistula,  Operations  for,  ii.  394. 
Farabeuf's    Amputation   at    Elbow,    i, 

m. 

of  Fingers,  i.  332. 

of  Foot,  i.  449. 

of  Great  Toe,  i.  408. 

of  Leg,  i.  479. 

.  of  Thigh,  i.  .504. 

of  Thumb,  i.  335. 

Subastragaloid  Amputation,  i.  436. 

Fascia,  Operations  on,  i  761,  769. 
Femoral  Artery,  Ligature  of,  i.  189. 
Condyles,  Amputation  throngh,  L 

500. 

Hernia,  .ii  528.  .5-52. 

Femur,   Amputation  through  Condvlee 

of,  i.  .500. 

,  Excision  of,  i.  693. 

.   Osteotomy  of  Inner  Condyle  of, 

i  .571. 
, of  Lower  End  of  Shaft,  i  566, 

573. 

, of  Neck  of,  i.  .562. 

,  of    Shaft    below    the    Tro- 
chanters, i.  .563. 
Fcrgusson's   Excision   of   Upper   Jaw, 

i.  724. 
Operation    for    Cleft   Palate,    ii. 

76. 
Fibrous  Sheaths  of  Tendons,  Closure  of, 

i.  322. 
Fibula,  Excision  of,  i.  678. 
Finger-joints,  Excision  of,  i.  611. 
Fingers,  Amputation  of,  i  317,  324,  S2!». 

336,  339,  343. 

,  Excision  of,  i.  610. 

,  Plastic  Operations  upon,  ii.  127. 

,  Webbed,  ii  127. 

Fistula,  Ftecal,  Operations  for^  ii.  394. 

in  Auo,  Operations  for,  ii.  678. 

Flap  Method  in  Amputation,  i.  294,  297, 

30!. 
,  Periosteal,  in  Amputation,  L  305, 

543. 
Flaps  cut  by  Dissection,  i.  297,  302. 

cut  by  Transfixion,  i.  297,  302. 

cut  from  without  inwards,   i.  297, 

302. 
,  Methods  of  Cutting,  i  297,  302. 
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TUps,  Muscle,  i.  294. 

,  Periosteal,  i.  305,  543. 

,  Skin,  i.  294. 

,  Use  of,  in  Plastic  Surgery,  ii.  8. 

Flat-foot,  Osteotomy  for,  i.  584. 

Flnahing-gouge,  i.  704 ;  li.  737. 

Foot,  Amputation  of,  i.  444,  456. 

,  Osteo-plastic  Resection  of,  i.  46G. 

,  Partial  Amputations  of,  i.  418, 431, 

435,  442,  450,  456. 

Forcem,  ArteiT,  i.  40. 

,  Boue-holdjng,  i.  600. 

,  Dissecting,  i.  39. 

Forearm,  Amputation  of,  i.  3.56. 

Forefinger,  Amputation  of,  i.  331,  340. 

Fracture  of  Olecranon,  Treatment  of,  i. 
594. 

of  Patella,  Treatment  of.  i.  590. 

,  TJnimited,  Treatment  of,  i.  585. 

Frontal  Sinuses,  Trephining,  li.  720. 

Fumeaux  Jordan's  Amputation  at  Hip- 
joint,  i.  535. 

-Gall-bladder,  Operations  on,  ii.  458, 

Oaaserian  GreJiglion,  Removal  of,  i.  243. 

Oastro-enterostomy,  ii  345,  437. 

Gastrostomy,  ii.  4U6. 

-Gastrotomy,  ii.  417. 

Gilj'a  Intestinal  Suture,  ii  303. 

Gensoul's  Excision   of   Upper  Jaw,  i. 

724. 
G«nu  Valgum,  Osteotomy  for,  i  565. 
Oiraldes'  Operation  for  Hare-lip,  ii.  47. 
-Glands,  Axillary,  Excision  of,  ii.  754, 

768. 

,  Cervical,  Excision  of,  ii.  169. 

Globe,  Excision  of,  ii.  725. 

Gluteal  Artery,  L^ture  of,  i.  214. 

Goitre,  Excision  oi,  ii.  161. 

Gorgets,  ii.  561. 

OoiJd'B  Operation  for  Varieooele.ii.  636. 

Gouley's  Operation  (Urethrotomy),   ii. 

627. 
Gout  as  it  aSecla  Operation,  i.  13. 
Ooyraud's  Operation   for   Dupuytren'i 

Contraction,  i.  771. 
Great  Sciatic  If  erve,  Operations  on,  L 

254. 
Toe,  Amputation  o.'.  i.  405,  408, 

421. 
Gritti's  Amputation  of  Thigh,  i.  604. 
Gudrin's     Amputation     at    Elbow,    i. 

.370. 
Gustatory  Nerve,  Gyrations  on,  i.  241. 
Guthrie's    Amputation     at     Hip-joint, 

i  541. 

through  Humerus,  i.  381. 

OuTou'sSupra-Halleolar  Amputation,  i 

464. 

Hemophilia  as  it  affects  Operation,  i 

14. 
Hemorrhage  during  Amputation,  i  277, 

307. 

,  Meningeal,  ii.  708. 

,  Arrest  of,  i.  57,  277,  307. 

Hsmorrhoids,  Operations  on,  ii.  667. 


Hiemorrhoids,    Treatment  by  Cautery, 

ii.  674. 

, by  Crushing,  ii  673. 

, by  Excision,  ii.  672. 

, by  Ligature,  ii.  670, 

Hagedom's  Operation  for  Hare-lip,  ii. 

47,  49. 
Hallux  Valgus,  Osteotomy  for,  i  678. 
Halstead's  Intestinal  Suture,  ii  308. 
Hamstrings,  Tenotomy  of,  i   767,  768, 

769. 
Hand,  Plastic  Operations  upon,  ii.  127. 
Hardie's   Operation   for    Dupuytieu's 

Contraction,  i.  771. 
Hare-lip,  Bouble,  ii.  48. 

,  Operations  for,  ii.  38. 

,  Single,  ii.  39. 

Healing  of  Operation  Wound,  i  66. 
Health  of  Patient  as  it  affects  Openi- 

tion,  i.  6,  78. 
Heart  Disease  as  it  affects  Operation, 

i.  18,  79. 
Hepatic  Abscess,  Operations  on,  ii  455. 
H-patotomy,  ii.  45 1. 
Hernia  Cerebri,  Treatment  of,  ii  7>9. 

,  Femoral,  ii.  628,  .552. 

,  Gangrenous  Intestine  in,  ii.  523. 

,  Inguinal,  ii.  526,  539. 

,  Lumbar,  ii.  635. 

,  Obturator,  ii.  534. 

,  Openinj;  Sac  of,  ii.  514. 

,  Operations  on,  ii.  611. 

,  Perineal,  ii.  535. 

,  Radical  Cure  of,  ii.  536. 

,  Sciatic,  ii  535. 

,  Strangulated,    Operations  for,   ii. 

511,551. 

,  Treatment  of  Sac,  ii.  520. 

,  Umbilical,  ii.  530,  553. 

Herniotomy,  ii.  511. 

Hey's  Amputation  of  Foot,  i.  429. 

of  Leg,  i.  473. 

Hip,  Excision  ot,  i.  694. 
Hip-Joint,  Amputation  at,  i.  524. 
,  Controlling  of  Hsemorrhage  duriu;.; 

Amputation  at,  i.  .526. 
,  Osteotomy  for  Anchylosis   of,    i. 

562. 
,  Subperiosteal   Amputation  at,    i. 

.543. 
Howse's  Operation  for  Varicocele,  ii.  637. 
Hueter's  Excision  of  Elbow,  i.  641. 
Humerus,  Amputation  through,  i  380. 

,  Excision  of,  i.  646. 

Hydatids  of  Liver,  Operations  for,  i.. 

447,  4.57. 

of  Lung,  Operation  for,  ii.  748. 

Hydrocele,  Operations  for,  ii.  643. 

,  Treatmeut  bj'  Excision,  ii.  646. 

, by  Incision,  ii.  645. 

, by  Injection,  ii.  <j44. 

, by  Tappiiif;,  ii.  643. 

Hypospadia-s.  Operations  for,  ii.  91. 
Hysterectomy,  u.  278. 
for  Caucer,  il.  291. 

for  Myoma,  ii.  280. 

,  Supra-raginal,  ii.  280. 
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Hyrterectomv.  Treatment  of  Pedide  in, 

li.  281,  283^  2JM. 
,  Vaginal,  ii.  291. 

Iliac  Colotomy,  iL  371. 

,  Ligatore  of  Common,  i  206. 

, of  External,  i.  198. 

, of  Internal,  i.  212. 

Heo- Colostomy,  ii  :$4fi. 
DeoRectostomy,  ii.  346. 
Incision,  Closnre  of,  i.  o8. 

"  en  8  de  Chiffre,"  i.  361. 

,  Making  of,  i.  .50. 

Inferior  Dental  Xcrve,  Operation*  on, 

i.  236. 
MarillarT  Xerre,  Operations  on,  i. 

2.34. 
Infraorbital    Nerve,    Operations  on,  i. 

229. 
Infra-thyroid  Laryngotomy,  ii.  147. 
Inguinal  Colotomy,  ii.  .371. 

Hernia,  ii.  .526,  .539. 

Inhalers,  i.  84,  86,  89. 

Innominate  Artery,  Ligature  of,  i.  143. 

Instruments,  i.  36. 

Internal  Saphenoos  Nerve,  Operations 

on,  i.  2.56. 

Urethrotomy,  ii.  632. 

Interscapulo-Thoracic    Amputation,   i. 

397. 
Intestinal  Anastomoas,  ii  327,  334,  336. 

Clamps,  ii.  320,  429. 

Needles,  ii.  313. 

Obstruction,  Operations  for,  ii  380. 

Intestine,  Invagination  of,  ii.  309,  327. 

,  Operations  on.  ii.  296. 

,  Resection  of,  ii.  317. 

,  Sutiire  of,  ii.  300. 

Intra-calcaneal  Amputation  of  Foot,  i. 

450. 
Intra-deltoid  Amputation,  i.  380. 
Intussusception,  Treatment  of,  ii.  390. 
Invagination  of  Intestine,  ii.  309,  327. 

Jaesche's  Plastic  Operation,  ii  5. 

Jaw,  Anchylosis  of,  Operations  for,  L 
749. 

,  Excision  of  Condyle  of,  i.  750. 

,  Lower,  Excision  of,  i  742,  747. 

,  Oatoo-plastic  Resection  of,  i.  729. 

,  Upper,  Excision  of,  i.  715,725, 729. 

Jejunoileostomy,  ii  345. 

Jejunostomy,  ii.  444. 

Jobert's  Intestinal  Suture,  ii.  309. 

Joiuts,  Excision  of,  General  Considera- 
tions, i.  5!t.'>. 

,  Operations  on,  i.  .549. 

Kcogan's   Operation   (Rhinoplasty),    ii. 

2:i. 
Kidney,  Abscess  of,  Operations  for,  ii. 

4y:i. 

,  Calculus  of.  Operations  for,  ii.  481. 

,  Cysts  r.f.  Operations  for,  ii.  494. 

Disease  as  it   affects  Operation,  i. 

21. 
,  Movable.  Suture  of,  ii.  507. 


Kidney,  Operations  on,  n.  477. 

,  Puncturing  of.  ii.  495. 

,  Removal  of,  ii  496.  502. 

Knee,  Excision  of,  i.  680. 
Knee-joint,  Amputatknt  at,  i  489. 

,  Arthrectomy  of,  i  710. 

,  Osteotomy  for  AnchyloMs  of,   i. 

573. 
Knife,  Amputation,  i.  283,  3(M. 
Knot,  Reef,  i.  111. 

,  Surgeon's,  i.  44,  111. 

Kocher's  Method  of  Excising  Tongue, 

iil91. 
KSnig's  Incision  in  Renal  Operations,  ii. 

49(. 

Langenbeck's    Ezdaion    of    Hip,     i. 

697. 

of  Upper  Jaw,  i.  723. 

Method  of  Amputation,  i.  296. 

Operations   for    Naao-phaiyugeal 

Polyp,  i  735,  738. 

upon  Lip,  ii.  66,  68. 

Rhinoplastic  Operation,  ii.  21,  23. 

Langenbiich's  Indsion  in  Renal  Opera- 
tions, ii.  491,  502. 
Lannelongue'sOperationforCleft  Palate, 

ij.  77. 
Laparotomy,  ii.  217. 
Lurey's  Amputation  at  the  Shoulder- 

jrant,  i.  389. 
Laryngotomv,  ii.  145,  146,  147. 
Larynx,  Artificial,  ii.  1,'>6. 

,  Excision  of  (Complete),  ii.  150. 

,  — =-  of  (Partial),  ii.  157. 

Lateral  Lithotomy,  ii.  .555,  564,  568. 
Lee's  Amputation  of  Leg,  i.  476. 
Le  Fort's  Amputation  of  Foot,  i.  452. 
Leg,  Amputation  of,  i.  460. 

,  Sawing  of  Bones  of,  i.  482. 

Lembert's  Intestinal  Suture,  ii.  306. 
Lenoir's  Supra-malleolar  Amputation,  i. 

466. 
Letcnneur's  Plastic  Operation,  ii.  7. 
Leucocythaemia  as  it  affects  Oi>eration, 

i  14. 
Ligature  Operation  for  Piles,  ii.  670. 

of  Abdominal  Aorta,  i.  217. 

of  Anterior  Tibial  Arterj-,  i.  173. 

of  Arteries,  i.  99. 

of  Axillary  Artery,  i.  129. 

of  Brachial  Artery,  i.  123. 

of  Common  Carotid,  i  150. 

of  Dorsalis  Pedis  Artery,  i.  1 72. 

of  External  Iliac  Artery,  i.  ll'S. 

of  Facial  Artery,  i.  169. 

of  Femoral  Artery,  i.  189. 

of  Gluteal  Artery,  i.  214. 

of  Inferior  Thyroid  Artery,  i.  149. 

of  Innominate  Artery,  i.  i43. 

of  Internal  Pudic  Artery,  i.  21C. 

of  Lingual  Artery,  i.  163. 

of  Occipital  Artery,  i  171. 

of  Peroneal  Artery,  i.  184. 

of  Popliteal  Artery,  i  18.5. 

of  Postenor  Tibial  Artery,  i.  179. 

of  Radial  Artery,  i.  114. 
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Ligatore  of  SubcIaTian  Artery,  i.  136. 

of  Superior  Thyroid  Artery,  i,  162. 

of  Temporal  Arteiy,  i.  170. 

of  Ulnar  Arteiy,  i.  118. 

of  Vertebral  Arteiy,  i.  147. 

Ligatures,  i.  45,  103,  146. 

Lingual  Artery,  Ligature  of,  i.  163. 

Lips,  Derations  for  Defects  and  De- 
formities of,  ii.  38,  63. 

Lisfranc's  Amputation  at  Hip-Joint,  i. 
542. 

of  Fingers,  i.  331, 

of  Foot,  i.  425. 

Liitter'a   Amputation  at   Hip-J(nnt,    i. 

of  Thigh,  i.  503. 

Excision  of  Wrist,  i.  622. 

Method  of  Amputation,  i.  296. 

Liston's  Amputation   at  SUp-Joint,   i 

538. 
Excision  of  Upper  Jaw,  i.  724. 

—  Method  of  Amputation,  i.  292. 
Utholapazy,  u.  693,  594,  6U2. 

in  Children,  ii.  603. 

Lithotomy,  ii.  365,  564,  568,  575,  578, 

692,  606. 

in  Children,  ii  668,  67S. 

Knife,  ii  559. 

,  Median,  ii.  676. 

,  Obstacles  in,  ii  569. 

Staff,  ii.  569,  663 

,  Suprapubic,  ii  678, 683. 

,  Vaginal,  ii.  606. 

Lithotrite,  Use  of,  ii  696. 

Lithotrity,  ii  693,  604. 

Little  Finger,   Amputation  of,  L  332, 

340. 

Toe,  Amputation  of,  i  411,  423. 

Liver,  Abscess  of.   Operations  for,  ii 

455. 

Disease   as  it  affects  Operation, 

i20. 

,  Hydatids  of.    Operations  for,  ii. 

447,  467. 

,  Operations  on,  ii  446. 

Loreta's  Operation,  ii.  421. 
Lowdham's  Method  of  Amputation,  i 

296. 
Liicke's  Exdsiou  of  Hip,  i.  703. 
Lnmbar  Colotomy,  ii.  356. 

Hernia,  ii.  535. 

Incision  in    Nephro-Iithotomy,   ii, 

482. 

Nephrectomy,  ii  496,  606. 

Lung,    Abscess  of,    Operation   for,  ii. 

746. 
Disease  as  it  affects  Operation,   i 

19,80. 
,  Hydatids  of,  Operation  for,  ii.  748. 

Hacewen's  Oj>eration  for  Badical  Cure 

of  Hernia,  li  646,  553. 
McOill's  Operation  (Prostatectomy),  ii 

619. 

Osteotome,  i  650. 

Osteotomy  for  Oenu  Valgum,  i. 

667. 


Malaria  as  it  affects  Operation,  i.  15. 
Malgaigne's    Amputation    of    Arm,    ir 

378. 

Hooks  in  Fracture,  i.  532. 

Method  of  Amputation,  i.  293. 

Operation  for  Hare-lip,  ii.  48, 

Mumma,  Excision  of,  ii  TM,  751. 

Mason's  Splint,  i,  644. 

Mastoid      Antnmi,       Trephluing,      ii, 

722. 
Maxilla,  Excision  of,  i  715,  742,  747. 
Meckel's  Ganglion,  Bemoval  of,  i.  230. 
Median  Lithotomy,  ii.  575. 

Nerve,  Operations  on,  i.  261 . 

Medio-tarsal  Joint,  Amputation  at,  i. 

431. 
Medulla    Spinalis,    Operations  on,    ii 

727. 
Meningeal  Hemorrhage,  Trephining  in, 

ii.  708. 
Metacarpus,  Amputation  of,  i  336. 

,  Excision  of,  i.  till,  612. 

Metatarsus,  Amputation  of,  i  414,  418. 

,  Excision  of,  i  665. 

Mickulicz's    Amputation    of    Foot,    L 

456. 
Operations  upon  Tonsillar  Tumours, 

ii.  210. 
Middle  Ear  Disease,  Operation  in,  ii. 

713,  722. 
Mirault's  Operation  for  Hare-lip,  ii.  46. 
Mouth,    Operations    for    Defects    and 

Deformities  of,  ii.  38,  53. 
Movable  Kidney,  Suture  of,  ii  507. 
Musculo-Spiral  Nerve,  Operations  on,  i. 

262. 

Naso-pharyngeal  Polyp,  Treatment  of,. 

i.  729. 
Neck  of  Humerus,  Amputatiou  through, 

i380. 

,  Operations  upon,  ii  133. 

,  Removal  of  Tumours  of,  ii  169. 

Needles,  Aneurysm,  i  102. 

,  Intestinal,  ii.  313. 

,  Suture,  i.  41. 

N^aton's  Operation  for  Epispadias,  ii 

83. 

for  Hare-lip,  ii.  45. 

for  Naso-pharyngoil  Polyp,  i. 

730. 

Bhinoplastic  Operation,  ii  31. 

Nephrectomy,  ii.  496,  602. 

,  Incisions  in,  ii  505. 

Nephro-Iithotomy,  ii.  481. 

,  Incisions  in,  ii.  489. 

Nephiorrhaphy.  ii.  507. 

Nfjihrotomy,  ii.  493. 

Nerve,  Anterior  Cervical,  Operations  on, 

i.  247. 

, Crural,  Operations  on,  i.  256. 

,  Auriculo-temporai  Operations  on, 

i  242. 

,  Buccal,  Operations  on,  i.  242. 

,  Cervical,  Operations  on,  i  247, 249. 

-^—,  Posterior  Cervical,  Operations  on, 

t  249. 


768 


OPERATIVE   8UB0ERT. 


Nerre,  Eiterual   Popliteal,   Operntioiui 

oil.  1.  255. 

,  Fiu:i;il,  Oiwratious  ou,  L  244. 

,   Great  Sciatic,   Ojienitious  on,  i. 

•iai 

,  Gustatory,  Operationn  on,  L  241. 

,  luferior  Dental,  UperatioDa  on,  i. 

23(j. 
,  Muxillary,  Operations  on,  i. 

234. 

,  lufra-orbital,  Oiiemtions  on,  i.  229. 

,  Internal  Popliteal,  Openitioni  on, 

i.  2.)6. 
,  Sapbenoaa,  Operatioua  on,  i. 

an. 

,  Median,  Operation«  on,  i.  2.il. 

— — ,  MuioulO'Spiral,  Operatioua  on,  x, 

2J»2. 
,  8ptual  Acceaaory,  Operatioua  ou, 

i.  24. 

-atretchiug,  i.  222. 

,  Superior    Muxillarv,     Operationa 

on,  i.  iM\ 
.  Supi'u-orbital,    Ojwrationa  on,  i. 

227. 

,  Tri-fariol,  Operationa  ou,  i.  227. 

,  Dinar,  Operatioua  on,  i.  251. 

Nenrea,  Operationa  npon,  i.  221. 
Nervous  Diaeaae  aa  it  offecta  Operatiou, 

i.  17.  80. 
Neudtirfer's     Operation     for     Eotopia 

VedciE,  ii.  112. 
Xeurectomv,  i.  22,1. 
Neororhapfiy,  i.  i'ii. 
Neurotomy,  i.  22:1. 
Newman's  Method  of  Nephrorrhuphy,  ii. 

60«». 
Nitroua  Oxide,  i.  74,  88. 

and  Ether,  i.  75,  89. 

Note,  Operatioua  to  Bomedy  Otltata  of, 

ii.  Ifi. 

Obeiity  a*  it  affects  Operatiou,  i.  8,  78. 
Obstruction   of  the  Bowela,  Operationa 

for,  ii.  :iS(). 
Obturator  Humiu,  ii.  634. 
Occipital  Artery.  Ligatun  of,  i.  171. 
<Eao|)bagcct(')niy,  ii.  21(>. 
<i;<opliu({ostomy,  ii.  216. 
(Keophugotoniv,  ii.  212. 
C£8opbiu(U''<<  i'^oreign  Bodies  in  Cardiac 

End  of,  ii.  420. 

.  Operatioua  on,  ii.  212. 

Opituu  s  Osteotomy  for  Ueuu  Valgum, 

1.  :>71. 
Old  Ago,  Operationa  in,  i.  4. 
Olecranon,  Treatment  of  f^aature    of, 

i.  ftW. 
Ollier'a  Excision  of  Elhnvr,  L  640. 

ot  Wrist,  i.  CIS. 

Opvrutiuii     for    Naao  -  pbaiyugeal 

Polyii,  i.  7;»''. 

luiiuoplnatic  Operation,  ii.  31. 

OnicutiU  GrofU,  ii.  :<I6. 
Oophnn'ctomy,  ii.  271. 
O|>i'nitiu({-I(ooui,  i.  !il, 
. -Table,  i.  :13,  49. 


Oiwratiou,  ArTuueementi  for,  i  St.  4X 
OS  affected   lif  Stale  of  Patkal, 

i.  1. 
,  Courlitioua  which  inlla 

of,  i.  1. 

,  Hour  for,  i.  2.5. 

,  Prejiaratinu  tar,  L  22, 4^ 

Wound,  i   .V). 

.  '■:  -Mi. 


t. 


i: 


Ol>fr 


-,  Mukitig  ui,  i.  uO. 

-,  Tii'ittinent  of,  i.  67,  J08. 


>  >a>  of  an.  i.  26. 
Os  •  .  .1.  .if.  L  lli». 

(>8t«.i>-pL.-  II  of  Fni^t,  i.  4Ji 

iwr.  i.  729. 

Ohteot<m».-,  I.   ..■■. 
(.Hjtet^tomy.  i,  .>40. 

,  Cuneifcimi.  i.  'H'.   •  - 

for  AuchvKiaia    of    Iliu-ioial,   I 

.562. 

f>f  Knee-joint.  L  A7X 

for  Bent  Tibia,  i.  57b. 

for  Club-foot,  i.  ,180. 

for  Fbit-fo(-,l.  i.  i'M. 

for  IJcnii  V.iWviui,  i.  565. 

for  Uiillux  V:ri..-.is    ,   :>rH. 

in  I'nuuiti  '  .<■ 

,  Linear,  i. 

of  Internal  v  <  >iiti  \  i«,  oi  r  nnor,  l 

671. 

of  Tibia,  i.  675. 

,  Suprm-oouilyloi*!,  i.  5rt7,  »1Tt. 

Oval    Method    in    .\inputatiofi,  L  S^ 

301. 
Ovarian  Cysta,  Euca]Mnle<l,  ii.  VH. 
Ovariva.  Kemoral  of,  ii.  25U,  'JTl. 
Ovariotomy,  ii.  250. 

,  AdherioDS  in,  a.  259. 

,  Incomplete,  li.  286, 

,  Tmtment  of  PedicU  ia.  SL  M. 

Pidate,  i'>|ieTationa  for  CMti  oLS.  U. 
ralmitr  Fturin.  OpcnUiait  lor  OmMt- 

tiun  of,  \    'r.'t 
Patcllu ,  i '  :  Frantof*  dim 

Pati t^u  t ,  1 1  t  affeetaOptriOa, 


•  I'l.m  for  KUt-tooL  i.  'Q- 
\jiij<utiitjcin    of    /w^    k 


Park.  I  ■ 
PlLviii:. 

4.">2. 
Penis.  Amputatiau  of,  ii.  666, 

—  ■•■-■••-      i««tiaa  af.  ii.  *M 

—  .  II  of,  tL  «$r. 

—  G.13,  frA68B.M 


Pen 
!'cr, 

Per^ 

n.  US. 


>>ao. 
lAtiona  for  Bap«Mi  ali 


Pcri'tsteal  Flap,  i.  305,  &tS. 
Pcrituiieiiiii    A*l*i*«n>»wi  ol,  ii.  1 
,  Dmi  :M. 

,  Ton.  -    . . 


■■ 
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Peroneal  Artery,  Ligature  of,  i.  184. 
Peronei,  Tenotomy  of,  i.  766,  767. 
Penin's  Siihastragaloid  Ampatation,  i. 

438. 
Phalanges,  Excision  of,  i.  610,  665. 

of  Foot,  Amputation  of,  i  403. 

of  Hand,   Amputation  of,  i.  317, 

324,  336,  339. 
Pharyngotomy,  ii.  146,  209. 
Phthisis  as  it  affects  Operation,  i.  12. 
Piles.    {Ste  Heemorrhoids.) 
Pirogoff's  Amputation  of  Foot,  i.  450, 
Place  of   Election   in   Amputation   of 

Leg,  i.  460,  478. 
Plantar  Fascia,  Division  of,  i.  761. 
Plastic  Operations  on  Cicatrices,  ii  10. 

Surgery,  ii.  1. 

.  Methods  of,  ii.  3. 

Plethora  as  it  affects  Operation,  i.  8,  78. 

Pleura,  Opening  of,  ii.  740. 

Pkxus,  Brachial,  Operations  on,  i.  246. 

,  Cervical,  Operations  on,  i.  247,  249. 

Pollock's    Amputation   at    Knee-joiut, 

i.  497. 
Polyp,  i.  721. 
,  Treatment    of  Naso-pharyngeal, 

i.  729. 
Popliteal  Artery,  Ligature  of,  i.  185. 

Nerve,  Operations  on,  i.  2-i5. 

Pott's  Disease  of  Spine,  Operation  for, 

ii.  731. 
Preparation  of  Patient,  i.  22,  49,  81. 
Prepuce,  Ezdsion  of,  ii.  663. 
Proctectomy,  ii.  691. 
Prolapse  of  Bectiim,  Operations  for,  ii. 

68->. 
IVostate,  Operations   on    Enlarged,  ii. 

617. 
Prostatectomy,  ii.  618. 

by  Perineal  Incision,  ii.  618. 

by  Suprapubic  Incision,  ii  619. 

Psoas  Abscess,  Operations  for,  ii.  731. 
Pudic  Artery,  Ligature  of,  i.  216. 
Pulmonary  Cavities,  Treatment  0^  ii. 

74ti. 
Pj-lorectomy,  ii.  426. 
I'yloruB.  Di'latatiou  of,  ii.  421. 
,  Resection  of,  ii.  4J6. 

Backet  Meihod  in  Amputation,  i.  293, 

301. 
Kadial  Artery,  Ligature  of,  i.  114. 
Radical  Cure  of  Hernia,  ii.  536. 
Ratlin:).  Excision  of,  i.  t>28. 
Itavaton's  Method    of    Amputation,   i. 

29.5. 
Rectal  Bag  in  Suprapubic  Cvstotomy, 

u.  .580. 
Rectum,  Cancer  of.  Excision  of,  iL  691. 

,  Excision  of,  ii.  6!) I. 

,  Operations  for  Prolapse  of,  ii.  680. 

,  - — -  on,  ii.  6(>7,  67S.  (i'Jl. 

,  Treatment  of  Prolapse  of,  by  the 

Cautery,  ii.  685. 

, ,  by  Excision,  ii.  687. 

Regnoli's  Method  of  Excisin<;  Touguo, 

ii.  195. 


Removal  of  Uterine  Appendages,  ii.  271. 
Renal  Calcnlns,  Operations  for,  ii.  481. 
Resection.     {See  Excision.) 

in  Ununited  Fracture,  L  686. 

of  Intestine,  ii.  317. 

Result  of  Operation  and  Condition  of 

Patient,  i.  1. 
Retractors,  i.  40,  65,  285. 
Rheumatiinn  as  it  affects  Operation,  i. 

Rhinoplasty,  ii.  15. 

,  Complete,  ii.  16. 

,  Flaps  in,  ii.  18. 

,  French  Method,  ii.  29. 

,  Indian  Method,  ii.  17. 

,  Italian  Method,  ii.  26. 

,  Partial,  ii.  3.5. 

Ribs,  Excision  of,  ii.  74-3,  744. 

Rouge's  Operation  for  Naso- pharyngeal 

Polyp,  i.  736. 
Roux's  Amputation  of  Foot,  i.  449. 
Rudtorffer's     Operation    for     Webbed 

Fingers,  ii.  128. 
Rugines,  i.  599. 
Rupture,  Operations  for,  ii.  511. 

,  Radical  Cure  of,  ii.  .536. 

Ruptured  Perineum,  Operations  for,  ii. 

118. 

Sac,  Opening  of,  in  Hernia,  iL  514. 

,  'Treatment  of,  in  Hernia,  ii.  520. 

,  Twisting  of,  in  Hernia,  ii.  543. 

Saphenous  Xerve,  Operations  on,  i.  256 

Saw  for  Onteotomy,  1.  552. 

used  in  Amputation,  i.  285,  304. 

Scalpel,  i.  37. 

Scapula,  Excision  of,  i.  6-59. 

Sehroeder's  Operation.  {See  Hysterec- 
tomy.) 

Sciatic  Hernia,  ii.  5.3.5. 

Nerve.  Operations  on,  i.  2.54. 

Scoutteteu's  Method  of  Amputation,  i. 
293. 

Scrofula  as  it  affects  Operation,  i.  10. 

Scrofulous  Glands,  Excision  of,  iL  169. 

Scrotum,  Elephantiasis  of.  Operation  on, 
u.  (KiO. 

,  Operations  on,  ii.  635,  600. 

Scurvy  as  it  affects  Operation,  L  16. 

Seiiiou,  Alxlominal,  li.  217. 

Srclillot's  Method  of  Amputation,  L  296. 

Operation  upon  Lip,  ii  62. 

Scmi-membrauosuB,  Tenotomy  of,  i.  769. 

Semi  tcndinoBus,  Tenotomy  of,  i.  709. 

Senn's  Invagination  Method,  ii.  327. 

Method  of  Gastro-enterostomy,  ii. 

of  Intestinal  Anastomosis,  ii, 

327,  331,  336. 
Serre's  Operation  upon  Lip,  ii.  62. 
Sex  as  it  affects  Operation,  i.  5,  31.5. 
Shiirpe's  Method  of  Amputation,  i.  292. 
Shoulder,  Excision  of,  i.  647. 

-Joint.  Amputation  at,  i.  38-3. 

Sinuses  of  Skull,  Trephining,  ii.  720. 
Skull,  Operation  in  Fracture  of,  ii.  702. 
,  Opi?rations  ou,  ii.  G!)!',  71'-',  72>. 
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Skull,  SiiiuwM  of,  TrephiuiDB.  ii.  720. 
Stnitli'^,  Stepheu,  Aiupututiou  ut  Kuee- 

joiut,  i.  4UiS. 
, ,  Operation  for  Cleft  Fulute,  ii. 

74. 
Soft  Palate,  0(>enitiou  on,  ii.  71. 
Soudu  iL  (lard,  li.  aUl, 
Soupart's    Method    of    Amputatinn    i. 

2«:i. 
.Speuctt'a     Amputatiou     ut     StiouUlu- 

.loiut,  i.  :tS(i. 

of  Thi^li,  i.  516. 

Spiiiul  Ab!ictis.H,  ()]n!rutioii  for,  ii.  731. 
AcctMSOiY  Nerve,  Operutiou£  on,  i. 

247. 

Columu,  Opcratioiii  on.  ii.  727. 

Cord,  Openttioua  on,  iL  727. 

Spiue,  Abaceas  of,  Openition  for,  ii.  731, 

;  Curies  of,  Operatinii  for,  ii.  731. 

,  OjK-'niLiou^  ou,  ii,  727. 

,  Tix'pliiiiiiip,  ii.  727. 

Sple«u,  KxtirpatiDii  of,  ii.  473. 
Spleuei'toiiiy,  ii.  47;J. 
Spouses,  i.  40. 

,  How  to  Oleiiu,  i.  46. 

.Sprav,  Steam,  i.  47. 

Stu|iliyK>rhapiiy,  ii.  64. 

Steam  Spray,  i.  47. 

Stt'pheu     .SiuithV    Amputation    at    the 

Kuee-jniiit,  i.  4U:i. 
St«mo-niasloid,  Tenotomy  of,  i.  773. 
Stomach,  Ciiucer  of,  Treatmeut  by  Cu- 
retting, ii.  420. 

,  Operations  ou,  ii.  40,5. 

,  Wii>Jiius;-out  of,  iL  383,  427,  612. 

Stone  ill    liUuldcr,    Upei'atious    for,    ii. 

66o,  oDM. 

in  Kidile3^  0]>eratiou>  for,  ii.  4Sl. 

Strangulated  Hernia,  Uperatiou>  fur,  ii. 

511,551. 
Stretdiiug  Nerves,  i.  222. 
Strumouii  Glands,  Exrision  of,  ii.  ICU. 
Stump  iii'ter  Aiuputatioit,  i.  266,  31U, 

,  Chunges  iu,  i.  2,'!. 

,  Circiunatuncett  wliioh  influeuce,  i. 

»I0. 

,  Couiral.  i.  2(iS. 

,  FiitiirH  of.  i.  3Ul. 

,  tio.»d  iiud  Bad.  i.  2«6,  267. 

.^ ,  Situation  of  t.'ieutrix  iu,  i.  27fi. 

Tiaaues,  Coutructioii  of,  i.  270. 

,  Vitality  of,  i.  273. 

Siibiutiuguloid  Aiiijiiitutioii,  i.  436. 
Sulii'lnvi:iu  Artery,  ligature  of,  i.  130. 
Sul>i»  rioBt.'iil  Aiuputiiliou,  i.  Mo,  643. 

Kxti.-,iou,  i.  003. 

Su]ierior   M miliary   Nerve,   Operationa 

ou,  i.  230. 
Supia-^oudyloid  Amputatiou  of  Thigh, 

1.  M}. 

Osteotomy  of  Femur,  i.  667,  573. 

Supia-malleolar  Amputation,  i.  402. 
•Supni-orbital  Ner^e,   0|iemtioui  on,  i. 

227. 
Siiiiia-piibic  C\-«totomv,  ii.  678, 483,  608, 

(ill),  013. 

Lithotomy,  ii.  578,  583. 

S-jjira-lhyroid  Latyogotomy,  ii.  HO. 


Surgenu't  Knot,  i.  44,  III. 

Suturw.  i.  4.1,  m.  63. 

,  lutroaurti '   •    'S 

Syiiia'a  Ampul  i  i.  i.  44i 

of  II. 

Cirvaliu  -Vmpu.tjLj_.n,  l  292. 

Method    >if   K;xcbiiig    Tonfse,  B 

192. 

Operation  ujitiu  lip.  iL  .W. 

I  t'rvthr«»l'iriiyj,  ii.  62ii 

■  '<  ration,  it  J" 

Sy,. 

Syii'  "  1  eudona,  Ctimi"^ 

i.  ■i-i. 
Syphilu  a>  it  affccta  Opentioa.  t  IL 
SzynutuowtJd'a  Upentiuu  ou    Ij{i,  l 

62. 

Table,  Operating-,  i.  33,  49. 
TaHiacotiitii  UliiuopLutv,  ii.  8,  IS, 
T.4;  Kis,  Osteotomy  for,  I  MO. 
Tai,i..tomv,  i.  .5S0. 
Tarsu:*,  Ainpiitafi'io  thr'iagfa,  i.  43L 

,  Ciiii-  ■.\  iif,  i  Jfll. 

,  E> 

Tealc's  Ai;.,         .  _    .  —  m.  i.  SK. 

ol  h  ureal  i«,  i,  362, 

ofl.rc,  1    4H!),  487. 

Mel  I  a,  u2«. 

TemjMirii  I  '  (tf,  L  ITVl 

rem|<oiu-M.iuilary  JuUit,  £iciafla«^t 

7.10. 
Tciidrt  AcbiUis,  Tenotomy  "/.  i.  74i 
Tuudou  ShcaClu,  Cloauic  of,  lu  / 

tioti,  i.  322. 
Tenotomy,  i  7-13, 
Testii'lc,  Exciiiou  of,  ti.  6M. 
'I1uer«eli's  Opctatiuu  for  EctOfita  Tiriak 

ii.  11)0. 

for  Kpiijiadiiu,  ii.  86. 

Tliigh,  Ariipiilutiou  of.  i.  5DI>,  jW. 
Tlinuileou'a  MuthiHl  ui  TiubUB(  VamI 

Tumoiu's,  ii.  i<10. 

ot  Utiug  Lithothtai,  ii  HA 

Tbonu'opluhty,  ii.  744. 
Thorax,  Opeinlious  on,  ii.  710. 
Thumb,  Auipiitatiou  of,  i.  317,  01,91 

3»u. 

,  ExeiMou  of,  i.  611. 

Thyroid  .Vrtenxa,  Lipktun  o(,  i.  1*8. 

102. 

Uody,  Exriaioa  ot,  ii  lAL, 

Thyrotomv,  ii.  147. 

Tibia  uudVibuhi,  Melhotk  ot  aawin^  L 

482. 

,  Exciidou  of,  L  ATS. 

,  0«t«itou>y  for  Beut,  i  Kt. 

— ,  —  ..f,  I,  ^:.i. 

Til., 

Tnea,   Aiiiputauou   ot,  L  Mill,  «»>,  U^ 

4l< 

^-.  •■    ■  ■  .        ■   ■s\i. 

Tun  li.  UOt. 

Ton_^-,  .  -  .    i  tlliunir*  ai    H.  307. 

Tuanut(uet*w  t-  iti> 
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Trachea,  riiiRpnc  of,  ii.  151. 

Tracheotomy,  ii.  133. 

Trana-condyloid  Amputation  of  Thicb, 

i.  500. 
Transfixion  Method  in  Amputation,  i, 

•21)7. 302. 
Trays  for  Inntntmonts,  i.  45. 
TrvudclcubiirR'a  Operation  for  Ectopia 

Vesicir,  ii.  109. 
Trcphitiiiif^,  ii.  702. 
for  Middle  Meningeal  Ilfemorrhagc, 

u.  708. 

in  Abmrm  of  Bmin,  ii.  712. 

of  Cerehellum,  ii.  714. 

in  Bullet  Wound  of  Brain,  ii.  710. 

in  Fracturen  of  Skull,  ii.  702. 

in  Tumour  of  Brain,  ii.  716. 

Mastoid  Antrum,  ii.  722. 

Spine,  ii.  727. 

Tri-facial  Nerve,  Operations  on,  i  227. 
Tnpier's  Amputation  of  Foot,  i.  4.5.i. 
Tuberculosis  as  it  affects  Upvrations,  i. 

10. 
Typhlitis,  Treatment  of,  ii.  40-2. 

trinn.  Excision  of,  i.  fi28. 

Ulnar  Artery,  Ligature  of,  i.  1 18. 

Nerve,  Operations  on,  i.  2.51. 

TTmbiliral  Hernia,  ii.  530,  553. 
Ununited  Fracture,  Treatment  of,  i.  585. 
Upper  Extremity,  Ami)ututiun  of,  i.  397. 

Limb  with  Scapula  and  Clavicle, 

Amputation  of,  i.  397. 
Uranoplasty,  ii.  74. 
Urethra,  Division  of,  ii.  625,  632. 

,  Plastic  Operations  upon,  ii.  82, 1 16. 

Urethrotomy,  li.  625. 

,  External,  ii.  625. 

,  Internal,  ii.  632. 

Uterine  Appeudnges,  Removal  of,  it  271. 
Uterus,  Removal  of,  ii.  278. 

Vaginal  Lithotomy,  ii.  606. 


Varicocele,  Operations  on,  ii.  635. 

Veins,  Air  in,  ii.  173. 

Velpeau's  Excision    of  Upper  Jaw,   i. 

Vermale's  Amputation  of  Arm,  i.  378. 

of  ThiRh,  i.  620. 

Method  of  Am|)Utation,  i.  2fl6. 

Vermiform  Appendix,   Removal  of,  ii. 

402. 
Vemeuil's  Rhiuoplastio  Operation,  ii.  33. 

Subastrapiloid  Amputation,  i.  440. 

Vertebral  Artery,  Ligature  of,  i.  147. 

Column,  Operations  on,  ii.  727. 

Vesical  Tumours,  Operations  for,  ii.  (!10. 

Webbed  Finprs,  Operation.*  for,  ii.  127. 
Weber's  Khinoplastic  Openition,  ii.  37. 
Wheelhouse's  Operation  (XInithrotomy), 

u.  628. 
Whitehead'sMethod  of  ExcisiuR  Tougue, 

ii.  186. 

Operation  for  Piles,  ii.  672. 

Wilde's  Incision  (over  Mastoid),  ii.  723. 
Wiriii;;  Fragments  iu  L'unuiteil  Fracture, 

i.  .>»().  .')in. 

Wl-ulimiroff's  Amputation   of    Foot,   i. 

450. 
Woelfler's  Method    of    Gastro-entero- 

stomy,  ii.  437. 

Suture,  ii.  432. 

Women,  Operations  for  Stone  in.  ii.  606. 
Wood's  Operation  for  Ectopia  Vesicas, 

u.  103. 

Rhinoplastic  Operation,  ii.  32. 

Wound,    After-treatment    of,     i.    67, 

308. 

,  Closure  of,  i.  58. 

,  Operation,  i.  .50. 

Wrist,  Excision  of,  i.  614. 

— —  -joint,  Amputation  at,  i.  346. 

Zeller's  Operation  for  Webbed  Finsen, 
ii.  128. 
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^m           Abernetbv,  i.  152,  200,  204. 

Bhioj,  i.  7in,  712 ;  ii.  7,  SI.                        1 

^M          Ailamii.  ^VllliiUIl.  i.  5.;0,  662,  TS9. 

Buclioiuui,  L  7)!2 ;  li.  59. 

^B           Alexander,  i.  M8. 

Buck.  i.  IJ»J  -.  ii.  60. 

^H            AUausob,  i.  Ha,  39i. 

Bull,  of  N«w  York,  u.  iSO. 

^H            AllartOD,  ii.  oTA. 

Bnmluim,  ii.  278. 

^H           Allinghaui.  it  35S,  374,  67S. 

Burow,  il.  6. 

^H            Amussat,  ii.  :U.5. 

Uuaha,  I.  l.jH. 

^H            AudenoD,  William,  ii  297. 

Butliu,  i.  72'2,  728,  749 ;  it.  (^  Ul^  S^ 

^H            Author,  ii.  95. 

21 1 ,  435,  436. 

^H            Aimiiiidale,  i,  733. 

^H            Aruaud,  il  317. 

Cft-lKis  ii  .>a4,  666,  575, 602,  (oil 

^B            .lUhhorat,  L  133,  144,  369,  490,  6i6,  660, 

C&lliiieii.  ii  855. 

^M                iJDl;  ii.  114,476. 

Cordcu,  i.  301. 

^H           Avi-r>,  ii.  Ti. 

fanuioliaii,  i.  232. 

^™^            Ayers,  ii.  102. 

L'hiilot,  i.  731, 

c'harobprUine,  i  131,  134. 

Baker,  Mommt,  i.  889:  ii.  190. 
Ball,  u.  374,  :i78,  543,  69C, 

riiii>-'i!<nnii>  i.  tlW. 

l-l. .                   -\  397  ;  a.  JM. 

B»lliuic-e,  i.  lll,24i). 

11,. 

BaulcA.  MitclipU,  I  138,  141 ;  ii.  614,''>2ii, 

CtlM, 

fi2o,  637,  o3y. 

Civiaii-,  II.  o'j-i. 

Barker,   i.  A3.i,  .')76,  678,  ii'>>.  703  j    ii. 

I'larke,  Bnirr,  ii.  61 1 

ISO,  391.  430,  437.  605,  i2U,  441,  713, 

CUiki-.  of  HuddvrslieM,  u.  %l'<.  ttl. 

736. 

flay,  ii  JM). 

Barling,  ii.  616. 

Cluiaot,  ii.  45. 

Bartou,  ii    121. 

Clovor,  i.  72,  84. 

Bartou,  Rhiu,  i.  649. 

LViatus,  u.  673, 

Batt,  ii.  378. 

Cock,  ii.  6.111. 

Baudens,  i.  490. 

O0II.1,  i.  I3.S. 

Baum,  i.  24o. 

CiUi\,f-r,  ..f  RnTlL*!iV,  L  .^fM. 

B^Uird,  i.  541. 

LVii                                                   -      il'.    '. 

1                 Beely,  ii.  127. 

Bclfiold,  u.  618,  621. 

L'r.i : 

Bfll,  Bi-njouiiu,  i.  263,  .W9 ;  B.  622. 

Cm                                     ..  ;:l 

Bell,  Ih.trlBg,  i.  lOo,  391 

-.1. 

ll.'U..lohn,  i215;  ii.  302. 

Ci-oft,  11.  11.  :j|S. 

ll.iilirim,  ii.  673. 

Cross,  i.  70!). 

Buinttt,  W.  H.,  ii.  523,  .ij.i,  839, 

Collwri-iij    1   '"■•Vi,  (57S,  708, 

Bout,  c,/  N'owrn»ili',  i.  6M6,  tM7. 

Cu.-               :. 

Berger,  Paul,  i.  3«7. 

CU! 

BerKiimun,  ii.  048. 

Our'                      .3.  393. 

Bernard,  iu  481. 

Cn-. 

B..>niuy6,  ii.  420. 

Oif.n    ,               .'16,308. 

Bttri-Iuw,  ii.  I'M. 

Hillroth,  ,i.  108,  loO,  189,  323,  426. 

Dariu-ColW,  i  6W ;  fi.  Ts,  Jgt. 

lliniiiu;;ham,  ii.  713.  723. 

Dbtt    ■     • '"    '^--ii   .iS2. 

Uliiii.liii.i  74.S. 

D.:. 

BobiM,  ii  459. 

nil, 

Bo*,k.-l,  i  621,  787. 

IHm                              t.  L  2IJ. 

Bo»e,  ii.  lay. 

Ur,. 

BriRiis  i.  lei. 

Dtfui ,  , 

Briiitun,  i.  491. 

D,wh,iii)(M.  i.  100, 

Brxiuner,  ii.  7'V). 

IV-'linz.  I  734. 

Brow  u<',  ltiii'k>t<>D.  ii.  o7I. 

I>idav.  u.  liit. 

Biyiiiit.  Tl...iiiu.^,  i  4iiO,  499;    U.    .155. 

I)id..i.  it  130. 

307.  'i07   :i7i.. 

Di.D.iiki.),   ii   6.  10   M   *i  «,  T4. 
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Dioet,  ii  355. 

Doran,  i.  31 ;  ii  223,  251.  259,  262,  266, 

266,  276,  281,  28-.>,  291. 
Dubrueil,  i.  352,  414. 
Duplay,  iL  89,  93. 

Dnpnytreu,  i.  138,  391,  742  ;ii.  303, 401. 
Durham,  ii.  145. 
Duvul,  Marcellin,  i.  208,  389,  466. 

Eurle,  i.  524. 
Edinuuds,  i.  111. 
Egebert,  ii.  406. 
Erichaen,  i.  670  ;  ii.  636. 
Esmarch,  i.  535,  749. 
Enthlnnder,  ii.  57,  744. 

Farabeuf,  L 106, 271,  272,  301,  332,  33.5, 
367,  370,  381,  408,  411,  436,  449,  468, 
479,  504,  513,  816,  536,  638,  670,  722 ; 
U.  410. 

Fehleisen,  ii  579. 

Felldu,  of  Norwich,  i.  596,  680. 

Fenger,  i  456  ;  ii.  407. 

Fenwick,  of  Uoutreal,  i.  692. 

Ferguason,  Sir  William,  L  61,  393,  619, 
o21,  538,  680,  696,  724 ;  ii  74,  76. 

Firth,  ii.  634. 

Fleming,  i  152. 

Fletcher,  i  363. 

Flourens,  i  697. 

Fluhrer,  ii.  711. 

Forstar,  Cooper,  i: 

FoullioyLi.  634. 

Fianbi,  Kendal,  u.  318,  329,  333,  487. 

Fruer,  A.,  ii.  702. 

Freer,  ii.  356. 

Freyer,  ii  692,  695. 

Gahibin,  ii.  120. 

Uaut,  i  563. 

Gardner,  of  Adelaide,  ii.  424,  449,  748. 

(iarengeot,  i  263,  385. 

Ganon,  ii.  579. 

G«ly,  ii.  303. 

Oensoul,  i  724. 

Gibson,  i  207. 

Giraldes,  ii  47. 

Godlee,   i.  245 :    ii  452,  456,  716,  74(i, 

744  746  747. 
Goldin'g-Bud,  i!  584,  691 ;  ii  209,  444. 
Gould,   Pearce.    ii   494,  609,  636,  658, 

744. 
Gouley,  ii.  627. 
Ooyraud.  i.  771. 
Graefe.  ii  2. 
Granville,  ii.  'J-jO,  278. 
Gritti,  i.  im. 
Grosboii,  LoJl. 
Gross,  ii.  417. 
Gu^rin,  i  370,  726t 
Guthrie,  i  134,  381,  641. 
Guyou,  i.  464. 

Hagedom,  ii  47,  49. 
Hagyard.  u.  421. 
Hahn,  u.  150,  152,  166,  481. 
HaUtead,  ii.  309. 


Hancock,  i  597,  673. 

Hanlie,  i  771. 

Harrison,  Reginald,  ii.  619. 

Heath,  Christopher,  i.  297,  616, 747;  ii. 

183,  622. 
Hegar,  ii.  271. 
Heme,  i  597. 

Hewiirt,  Frederio,  i  71 ;  ii.  186. 
Hey,  i  263,  429,  461,  473. 
Heyfelder,  i  715. 

Holmes,  i.  101,  103,  671 ;  ii.  102,  421. 
Holt,  i  131. 
Horeley,  Victor,    i  2-23:    ii  716,  720, 

727,  729. 
Houston,  ii.  260. 
Howse,  u.  367,  407,  415,  637. 
Hueter,  i.  641,  703 ;  ii.  37,  66. 
Hulke,  ii.  386. 
Hunter,  John,  i  100,  192. 

Jaoobson,  i.  110,  146,  160, 249,  321,  664, 
576,  582,  690,  699,  727 :  ii.  45,  144, 
188,  448,  488,  623,  648,  708. 

Jaesche,  ii.  5. 

James,  of  Exeter,  i  217. 

Jeffray,  i  691. 

Jobert,  i  188 ;  ii.  302,  309. 

Johnson,  i.  657. 

Jones,  P.,  ii.  367. 

Jones,  Sydney,  ii  407. 

Jordan,  Fumeaux,  i  535,  644. 

Joubert,  i  370. 

Kaltenbach,  ii.  284. 

Kappeler,  ii.  470. 

Keegan,  ii.  15,  23,  602,  603. 

Keelan,  ii  567. 

Keen,  i.  33,  245,  249 :    a   508,  510,  706, 

720. 
Keith,    i   161 ;   ii.  250,  278,  283,  290, 

295. 
Kerr,  i  524,  534. 
Key,  i  660. 
Keyes,  ii  601, 602. 
KimbaU,  ii  278. 
Kocher,  ii.  163,  191. 
Koeberle,  ii.  251,  318. 
Konig,  ii.  497. 
Kronlein,  i.  236. 
Kronlein,  ii.  708. 
Kummell,  ii  386. 

Lacanchie,  i.  536. 
Lane,  A. ,  li.  424. 
Lane,  S.,  i.  489. 

Langenbeck,  i.  296,  660,  621,  680,  674, 
691,697,723,736,738:    ii  20, 23, 36, 

Langpnbiich,  ii.  444,  468,  602. 

lianuelongue,  ii.  77,  719. 

Larrey.  i.  389,  824,  636. 

Lauenstein,  ii.  376. 

Lawrence,  i  734. 

Lee,  Henry,  i.  476 ;  ii.  674. 

Lee,  of  Kingston  (U.S.A.),  i.  161. 

Le  Fort.  i.  45->. 

Legouest,  i  353. 
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Lemliert,  ii.  306. 

NAitton,  i.  730 :  it.  31 .  45,  81.  S4t. 

Lamercipr,  i.  549. 

NendHrfer.  i  618  ;  ii.  1  Ii 

I*  Mounicr,  ii.  64. 

Newmnn,  ii.  492,  .507,  .irj. 

Lenoir,  i.  460. 

Norton,  ii.  129. 

Letenneiir,  ii.  7. 

Nu«baum,  i.  221 :  U.4GB. 

Lijn»eroU<«i  i-  Wl. 

Lisfnuie,  i.  331,  424.  .542. 

Oestf^n.  I  571,  .W4. 
O'Hiillorun,  L  203,  609. 

ListiT,  Sir  Joseph,    i.  Ii*.  100,  296.  ,W3, 

.j28,  .o:H,  .Wl,  6-J2;  iL  219. 

Oilier,  i.    597.  609,  CIS,  638.  Cs 

•W, 

Liiston,  i.  i:i8,  292,  S38,  tftiO,  724. 

HSH),  735;  u.  31. 

Little,  i.  5.iO. 

Olnhauscu.  ii.  283. 

Littro,  ii.  355. 

Orred,  i.  -590,  647. 

Liirftm,  i.  158,  71«:  ii  250. 

Oti«,  i.  093, 696. 

Llnyd,  Jordan,  i.  528  ;  ii.  480. 

Owen,  Edmund,  ii.  4S3. 

LolJker,  ii.  US. 

Lookwood,  ii,  .526. 
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